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[M**2] SB^J#^: lT*Sn57S;BEM* 

[If** 3] IS?'J§^: 2 2T»an-67 5/»iB^J 
tBI-t) b< BSH(WCB-©75 7 BEWMtTS 

[IS*S4] gE^J#^ : 2 2Tg^tl^)7^ y KiE^I 

[1**15] 1***1 £fcte§***3fe«<D^>/\°^ 
If <OgB#^ 7°^ F £ 7c ^ <£>i£„ 

[If** 6] feb<tesf**3fSiKco^>/^ 
^7 K $ fc » If ** 5 IB ft CO 3$ » ^ ^ F * 3 - F f -5 # 

[1***7] DNAT»*W#*6E*©#U*£ U 

[§f**8] E^J#^ : 2T*a*L*tMMBM*>Sfc 
£DNA„ 

[Iff** 9] IB5*J#^ : 2 3T*Sh***E*W>& 
[Iff** 1 0 ] Iff** 7 f2«OT^ U * ^7 U^-^ F 

ti*** i 2 ] if** i i e«^^K^ift«««s 

U 1***1 fcb<te§***3E*<B:*>/^« 5 bb< 
Bit** 5 E»©BB»^^ F £fcte^n*> <0i6££ 

* i fe b < mmm 3 gs«o^ >/t * st fc b < «§*** 

5 1 Bi£ © ^ :/ ^ F £ fc \t - t n 6 ©it co Sit 
[If** 1 3 ] if** 7 tm<Dtf 0*2 U*^ F 

[if** 1 4 ] if** ui< »n ** 3 > 
/^it)L< »n ** 5 tsKco^^y^ 1 f sfci«n 

[1***1 5] 1***1 4E*<0tttt***LTfc* 
[1***1 6] 19**1 4E«©tt**:«*LTfc* 

[1***1 7] B**7IH*©#U^d7U*^FO* 
*EMlcfl*iWfe b < fcmKtt£fi4tttttttXE*ISfc 
tt-t©-ffl*«#r*7>^-fe>^#U * ^ u*? Fc 

[|f**l 8] 1***1 7 8B«^T>^ir>^#U^ 

[|»**1 9] 1***1 feb<tef»**3§B«<0^> 
A£ Jt fe L < Bit** 5 iEKCDgP^^y^ F *fctt**l 

If ** 1 fe b < Bl* 
** 3 fB3£<0* k t < \$n ** 5 IE«<& Wtf'* 



[If** 2 0 ] I*** 1 fe b < tef*** 3 fB«C0^ > 
/1£ Jtfc b < ttf*** 5 E«©BB»^y^ F Sfctt«l 
S»©)tm«^t*l$*tT*, !ff**lfeb<te 
i*** 3 v?m<d5? hL< mn ** 5 Ktt<Bffi# 

[If** 2 1] 1***1 9Et^i?U-->^S 
10 *fcttl***2 0fBt£<OX^ U — ->^ffl*y b£m> 
xmznvz. 1***1 feb<teM**3K«<&*>^ 

^ a fc l < Bit** s ib® <oas#^ f £ fci»ns 
co^ s est s ft^* £ «fo«o 

[If** 2 2] 1***2 lE*©fc^«*fctt-t©* 

[If** 2 3 ] If** 6 ffii&cotf; »J * £7 U;*^ F £ 
^SCttlWitft, 1***1 feb<tef***3fB« 

20 [1***2 4] $£>£1M h#<>£fflt,>£§***2 
3fB«(0;^'J-->^f& o 

[If** 2 5] iM h^O^I L- 1 3T$>£lff* 
*2 4IE«0^^'J-Z>^m 

[If** 2 6 ] If** 6 fBKco^ U * ^ U^-^ F 
*-r*^t*W«^T«», I* ** 1 *> L < «»** 3 IE 
W^WfiTO*?! tit T«ftftft*fctt* 

[if** 27] (i) if** i fc b < «§*** 3 tern 

<D? >/td7»t) b < «§*** 5 Eit©*^^^ F^S 

30 *-r*t6***-r*«aiB*-a--f F^-r >#ftT^*b^ 

(ii) ±E»HStttl*ft*4fci:©Jg'&«i*-y--f F 
*K >«F«ET*«bfc«#©BI** 1 fe b < «»** 3 
fBmco^ >/\°^M fe b < BIS** 5 E*©ffl»^y^ F 

1***1 feb<Blf**3fBmc0^>/N o ^K3tfe : ? 

[If** 2 8 ] If** 2 3 fe b < telf ** 2 7 fBWcO 
X^'J-->^S*fcBI***2 6E«OXi7'J-r 
40 >#m*y h*ffi^T»e»tl3*, lf**lfeb<Blf 

** 3 ib®co^ >/t^K5te^©»s^ffi*r sft'&tt 

[If** 2 9] If** 2 8E«Oft^Ki*fttt^J| 

[If** 3 0 ] «ttHStt»^A*fctt»«X«JBo 
^HF ■»*#JT**I***1 5, 18, 2 2Sfc«2 9 

[If** 3 1 ] VttntttMBtftBMSUO) 
^K^T$>^lf**l 3*fcttl 6 E«E©^8SISI. 
so [|***3 2] nSft»«)k:**U 19**2 1 *JtttMf 



3 



(3) 



#i2003-274982 

4 



*3t2 8 8B«6©<b^**fc«-€-coiKoW2S»SS#-r* 

312 8EtOft*»*&tttoa[0*l. 
[«*^ 3 4 ] it*3S 1 fel< «lt*3« 3 %m<D? > 

[0 0 0 1 ] 

[|£BJ§4)JlT3a»#i?] *IBWtt, »N8*>/^«, 
[0 0 0 2] 

fc. ««X«mtt«it(Z)«tt*|gtt|j|ftT»0, mil* 
£r^**> T 'J ©IfflJB^M-^bT^-S. 

lasted »«*&£«jtK:«aiL,fcfflB^6»»*n 3 0 

• fl:*fcii^Jt K «t * ^5I±& £ * t T 5 §uM 

fflO^fflifiiSrtSaBBa-btVC AM- 1*ICAM-1 
fc£©»*#Ta*3f8»L [i?t-W-t^'77y- 

• 7>H • ^ V—£})1> - -fA/Dy- (J. Allergy Cli 
n. Immunol.) , 96#, 941H (1995) ] , lMh#-f> 

*fc™e4Mt#*£Sft*. «««*©*#J4Th2 40 

^CD^/t-TlSffl^^^^itbT^O, IL-3, IL- 
4, IL-5. IL-13, GM-CSFfc £<0Th2£!<0lM h*K>^e 
otaxin, RANTES^ifO^r^E^^ >cDjg^^±i^D-r^o IL 
-4^IL-13^gE<Og£B*flsfl!#* 0 , IL-3^IL-4teIE 
imOA(Oii«R«^Afft&. £6JC, IL-5, GM-CSF& 
£©fPfflt < fcO»K«*<»fl:iiJiL, eotaxin. RANTES 
K.fcg«itl;:«»LT<* [77y--7>H-7X7 

• ^Dy— 5*4 (Allergy Asthma Proc.) > 20#, 
141H (1999) ) . l£tz, WhMXDttt), ftlZI 



V3> (J. Clin. Invest.) , 106#, 1081H (200 
0) ; v-^— *7 ZVzztDl -Y y^xXr^f 
y-'>3> (J. Clin. Invest.) , 103#, 779H (199 

9) J. thcLCAiagf^ssE^jn 

(Genomics) , 54#. 200W (1998) > /t-f*^r 

— — f> 3 >X (Biochem Biophys Res Commun) > 255 
#> 347H (1999) ft £ tCffi«£ ftT& 0 , CODlfif 

ig^ntl^ (fiFffXBl WO 0 1/3 8 5 3 0^ 
4i«) o t h C L C A 1 IWCJtfflJiJtllHttS* 

rt)Co<tLT, vr>*g o b- smfc^-cDmm&w (a 

^ zl — y — -> 3 > (Biochem. Biophys. Res. Commu 
n.) , 255#, 347H (1999) ] , ^CLCAlI 

e^ottSE^j [7* s^ns**^ yj^yttTs (Ph 

ysiol. Genomics) > 3#> 101H (2000) ] ft£/^£fl£>n 

[»»XI1 ] WO 0 1/3 8 5 3 0^&« 
[0 0 0 3] 

[0 0 0 4] 

■ft«lftT*&«6t:«lWK*IfafclS*, 1 L - 1 3 

fiK-rsjcsrpfc. rtttot, (i) 

^> (2) : 1 TS$ns75 jn&Mfr* 

tl%>#>WKtLtZ\t*:<Ol&* (3) : 2 2 

T*an*75-/RBJUtR|— t>L<ttSt«MJCKI— CD 

(4) la^js^- : 2 2T«sn57$y«E^e»ft 

^^>A o ^M^^^^-C0^, (5) ±12 (1) 

±BH (3) IS«(D^>/^M(D^^y5 1 HSfcH^n 
6©*, (6) ±15 (1) feL<«±fB (3) t^WL(D 
^>/^*K*fctt±E (5) E«EOSB»^^HS:3- 

(7) DNAT»5±B (6) K*fc<£># 'J 2 £ 
K, (8) I23?IJ#^ : 2T«Snattt»EM*>Sfc* 
DNA, (9) I2?IJ#^ : 2 3TS$ns*ft»i2^ 
MDNA, (10) ±15 (7) IB«<D^U^^U 
tfF^M^IISA^^^-, (1 1) ±15 (1 

o) Bm<Dmm^2?-T*m»mm$ntzMm&& 
(12) ±e (in tm<DMmmmi£&&% 

±15 (1) t>L<tt±e (3) I5«cD^>;n 0 ^K^ 



(4) 
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U<tt±E (5) E«©a»^^H*fctt-tn60)4B 

±IB (1) feU<ttJiE (3) E*©*W^«*>1,< 
tt±E (5) E«oaS»^^F*fctt-tn&<Ott[©» 
iiffi, (13) ±E (7) E«©#U^i/U*^H* 
^IT/^tlri, (14) ±E (1) t>L<tt± 
E (3) E*<&*>/t£K s bL<tt±E (5) E«J©BB 

ft^y°^}t£fziz^ti*><Dmzzi-?2>mte. (i 5) 

±E (1 4) E«©*tflc*r-&#LTS:-SESI, (16) 

±E (14) E«©R***#LTtt<51MJr*, (1 10 
7) ±E (7) Et*0#U*£U:*^F<0iK*K*JK: 

gC^Wr^T>^-fe>X^U^^U^-^h\ (1 8) 

JtE (17) E«CDT>^-fe>X# , J^^U^H* 
Mltf^gi, (19) _LE (1) t>L<te±E 
(3) E«<0^>^^K*)L<tt.hE (5) E«£>6B# 

±E (1) bb<tt±E (3) E«0>*>^jtt>L< 
tt±E (5) E80»^^H*fc^n^©Jl0S 
tt*H«r*^«*fctt*©*CD^^U-->^ 20 
ft, (2 0) ±E (1) fcb<«±E (3) E«^^ 
>/X^»feU<tt±E (5) Et©»»^^Ht&tt 

f nf,©s^tf e: -tie (i) t> 

U<te±E (3) E«*Z>*>/^Jt*>L<ttJtE (5) 
E«©8B»^^F*fctt-tn6C!)a[fl!>iStt*IB*"r* 
ft^«ifctt^©S0X ^ U - z>^ffl + 7 K (2 
1) ±E (1 9) E«©^^»J-->df3Stfe*fctt± 
IB (2 0) E«©X47U— n>^ffl^r-/ h*ffllriT»6 
ne>^, ±E (1) fcb<WLLE (3) E«co^>/1^ 
Kt>L<tt±E (5) EtO«»^^K*fc»»n6 so 
©*©Stt*H*T*fl:*»*fctt-t©*B. (2 2) 
±E (2 1) E«©ft:-&«*fctt-t©a[*«*UTa:4 
EX. (2 3) ±E (6) Et^U^^WK^ 
±E (1) «bb<ttJiE 

(3) E*©^>/^^»«e : F<Z)»a*IB*T-&ft'&« 
*Ltz\t*<nm.<07s2V--->ifl5&i. (2 4) £ btC 
1M >*JBH*J:E (2 3) E«<E>X^'J--> 

^f£, (2 5) *-fhM>*ML-13T»4± 
E (2 4) E«©7^U-z>^m (26) ±15 

(6) E«©# 'J ? ? K *t»f 4 i t S»* t 40 

T5, ±E (1) t>L<tt±E (3) E«<B*W^K 

n>^/8*u/ K (2 7) (i) ±E (1) t>U<tt 
JtE (3) IB®C0^>A o ^Kt)b<^±fB (5) EttO 

>^raSim<i: (ii) -hE«Bi:KI»ft^ftt 

(1) fcL<tt±E (3) E*(&*>/^K'bb<tt± 

ib (5) E«<^ffl»^y^K©aie^co«^a^»j^ 

U J±i&T£C££4tf$:<h-f ±E (1) feKMLt so 
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IB (3) E*©^>^d7RJie"?<0»S«:IS#-r*<b-& 
**&tt*Oift©^^U— (2 8) _hfB 
(2 3) fcl<IJ±E (2 7) E«^^U-->^ 
ffiSfctt±E (2 6) %zm<OTs>7 V-~>tfm*y h£ 
m^T%t>t\oZ>* ±E (1) feL<tt±E (3) IB« 

IK. (2 9) ±E (2 8) E*Wt§aSfel«©S 
*t*LT&5Ki, (3 0) «ttH8ttBg?«*fc 
tt*****©^ • »*»JT»*±E (15), (1 
8) , (2 2) Sfctt (2 9) EttoeSlK. (3 1) 

(13) &Tz\* (16) Ett<0»0r& (3 2) mi 
»tt£»U ±E (2 1) Sfcte (28) IBiS<7Mfc^ 

F^sw^a^fe^ismi^fK • ( 3 

3) «ttHStt»*«*fcttfK«x«*o^i» • mm 

±E(2 1) *&« (2 8) EtS 
©fl:^**fctt-t©*©«6ffl, (3 4) ±e (l) t> 
L<tt±E (3) EtO*W^Hfcb<tt±E (5) 

•M^t^Itt5 0 $6HH (35) ^>/N° 
^I^ ®IS?iJ#^ : lT«ft-675yBE^ (DIB 
1 T*Sn*75 / ifiHtO 1 Sfctt 2 IK 
± «?£L<te, 1 — 3 OflSft. »£L<tel-l 0 
fl*ig£> S6tC»*L<tt» (1-5) fl) (DY^/m. 

5 yKIB^Jtc 1 Sfctt2BH± (»*U<tt, 1-30 

mmm, ^K^i-ioim ssjc»*l<« 

ft (1-5) B) ©75y»*«#J|0LfcT5yKEM, 
®g^J#^: lT*Sn4T5y*E50«Cl*fctt21i 
BUt (ff*L<ft, l-30igK, }ftL<ttl-l 
Oflgig, 3Sfc#*U<ttft (1-5) fl) (D7 ^ J 

^T^/KiB^^l *Jfctt2fl£U: (ff*L<tt, 1 
-3 01iSt, ff*b<Bl-10MB, S6K«F* 

L<«» d-5) «) <D7^;mfim<D7^ ;m.-x:w 

fe-frfcT'a y&K^J£^ST5*>/^«T&£±E 

(1) Ett<0*>A£K, (3 6) ^>/^»ifi. © 
gB^«J#^: 2 2TS$n57^;SEIiJ, @IB?'J#^ : 
2 2T»Stl*75/KEW+©l *fctt2flJK± (» 
SKU 1-301§S, ff^KUl-lOIi 

m* $^>{c5f^b<«ft d-5) fl) ©7^;i^ 

*lfc7^;KB^ : 2 2TS$n$75 

;*E«l:i«fcB21K± (Jf*L<tt, 1-301 

mm. »si<«i-ioiss, $^>tc»*L<n» 

(1-5) fl) ©7 5y>ft**ttttL&7 5yRKM, © 
lE^JS^ : 2 2TS£n*7* y&E^JK 1 £fcW:2fl 
BUt (#SL<H\ l-3 0ii« 4 »*KH1-1 



(5) 



4* BB2 0 0 3 - 2 7 4 9 8 2 



ommm. £SK#six<tt» (1-5) b) <dt^j 

i^ffASnfc7 5/lE«, ®E^J## : 2 2T»S 
n*75 yBE*J*0> 1 S&tt 2 BBUt (»*L<tt, 
1-3 0B8* »*1/<81-I0i8^ SSICff 

*b<«3$ (1-5) ii) (7)7$;i»7^yiT 

^toH:fc75y|tlB?y***'r*^>/ , «i7RT**±E 
(3) fB«0^>/\°^Jf, (3 7) ±IB (6) 8S«© 

[0 0 0 5] 

7 * y KEWtH-fci, < ttsmw^w— ©75 y &e 

37^ y &E2W<hH-fc L < ttSt*W^W— ©7 5 / 8£ 

r>-»-4=, tys>, it;i/7^^) ©me (w*. 
US (#K ^D77-y, Tjfflfla, BfflS, ^-^zl^;u 

fcttctt&nnomBflift. #b»*>l 

if) t>u<tt-e-ne»©«eiB*«#ttT**6>j>-6ia«i, « 

a. mm, s*. n^™, jib. /mb) , 

«n. ti#, mm. urn. nw. ^tt 
«l ii©?, #«, iw, mm, m. mit^ 

M. /MB) , jfii«, NIB. MM* «T 

[0 0 0 6] iBMf : ltSSn475y8E^^ 
IWl:^-07^7iiB^JiLTH E?'J#^: ITS 
fe$nS75;iE^Ji»9 0%£Jl±, #*L<te*«j9 40 
5%J^±, S6k:»*L<ja»59 7 %J^±, cJ;D*?£L 

< tin 9 9 % ^± con i^ft ^ 7 ^ y ke^j^ 
mtfttiZo e^ijs^ : iT^n^75ysE^Jti 
S»i:^o7^yiE^J^ft^^>/t^stLT 

tt, BAtf, WE©EM#f : lT*Sft575yiE 
M£*lt«fcm— <B75y«EM***U E^J#^ : 
1 Ti^tl^75 /WJ^t^^y/^IiHl^) 

tc^so^^#-r^^>A o ^a^£^^L^ 0 em 

: 2 2T»Sn*75y|tE?«t*IlM^lRl-07 
Sy«E«tLTH E?'J#-^ : 2 2Tg^$n^75 so 
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e>l£ff£L<te*?j9 7 K£U:, «fc0SF*L<«#99 9% 

K±o«ntt**r*7 5yKE2W3a:£*«*tf &n-5c 

EM»*: 2 2T*Sn*7SyKEWt**Mlcra- 
075 y KE^jmn^ Wt^Si Ltd 

»WlCP0-<B7SyBE^J£$WU E»*f : 2 2T 

* 2 n-s 7 a y ke^ii * #-r z ? >n 2 » £ n« w iwj 

£<h£^To U:^T, ^□7-fH? + W8Sft3&i 
H« («, i&O. 01-100», »*L/<ttttO. 1 
-lOfi, «tQ»SL<«0. 5-2«) 

jffsu^a*, £ns<&»ttE>8i£, ^>/n°^m^»t-* 

5 £ Mx.ll yi7^7 (Genomic 

s) , 54^, 200M (1998) fcE*©;*ttS:fcte*nK* 

1; s ^ffi iz se o x a y « -r ^ - 1 tfi t * * . 
[0007] ^/c, **«©^>;^Riim ma 

tf, (1) ®E^J#^ : lTS$n§75y8Em© 
1 *fctt2«K± (»*L<tt, »* 
L<«1-1 OflSft. ^eir^^b<«^ (1-5) 
B) 075;8mifc75;SE^ ®EM## : 

1 T?« SW75 y iE«i: 1 * ftli 2iH± (fiPSL 

1-3 0I8S, »*L<ttl-10i8K, $ 

e»{c»*L<«» (1-5) a) <D7$;m&muLfz 

i:iSfc»21Hl (»*KH l-30f@SS>» 
*U<J41-1 0i@e^, S6JC»*U<ttft (1- 
5) B) ©75yB^#A$nfc7^y8E^ ®E^J 
S# : 1 T»S W75 yBEWt© 1 *fctt2i£l± 
(8F£L<te, 1-30I1S, »^K«1-10I 
Stt. S6fc»*b<J4» (1-5) B) (OT^JItifi 
i©7a y 8Tlft^tlf:7^ 7 8EM, Sfctt®*-ft 
b $t^t)Wc7^ y ^E^J^^a^T^)^ >/N e ^7 St^ 
ifW^tolJ)*^^ >. (2) ®E?U## : 2 2TS$ 
ft*75yBEM+<Dl*fcte2flfiU: (»*b<tt, 
1-3 OfflSS, »^U<t4l-l 018S, $bHff 

^b<«i» (1-5) a) <K>7^;m.tVK$i\sK-7^; 

mMffl* ©E^'J#^ : 2 2TS^n^7^y^E^JiC 1 
*fctt2«a± (£?£L<te, 1-3 0188, 
<U1-1018«, $€»tc»*b<«»[ (1-5) 
B) ®7 5yB3&*«iPLfc7SyRE2W. ®E^'J#^ : 

2 2T*aft*75yBEW^l*fctt2B£Jl± (»* 

u<«, 1-3 018* ff*i/<tti-ioaa«, 

S6KIff«L<ttft (1-5) fl) 075y8*«»AS 



(6) 
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m&¥W<Dl Sfctt2«KJi (»*b<tt, 1-301 
ffSl<ttl-10ii«, S6J:ff*L<«* 
(1-5) fl) 07^;8^i©7S;j8Ti!l$nf: 

ie^'j £^ £ * > n ? m t& e co n ^ 10 * a 7-r > ft e 
[0008] *wfflmiz&iiz>? >/*?n\z^ ^y^K 

3&*C*3H (# E#l#*t : 1* 10 

c*ai7&t, (-cooh) , -> 

I/- h (-COO-) , 75F (-CONH2) 

x7f;P (-cooR) ©fanT&oTfccfc^o ::t 
x^7-;uc*Jt«RtUTtt, «ah *^;k xf- 
n-7 6 ot°jk -ryynbf;k n-zf^frtztivc 

£<BC 3-8 y^D7MM, 09*J£, ?xX 
Jk ff-^-7^tti:OC6-i2 7»J-;^S, 0U*_t£, ^ 20 

1-2 7;^;u»^£©C7-i4 7 7wm tfAn-ou 
> ;* jb 1 ^ nz> « *»«©^>/^j( 

h) ^LTl^«^ *jl/#*->;H*75 FflsSfc 

9>w?ntz\*> N*«©7 = ;iiSi («, *^;*x 30 
>8tS) ©75 y (mah *;i/=uus, 7 
-fe*-;m&£©Ci-6 7;wy-fMi?(ocj.6 7->jus 

feo, »^rt©7ayscofiija±o«sia («*tf-o 
■h, -sh, 7a 

*;W6, 7ir^^s^£(DCi-6 7;k&/-f;i/Sft£<& 

C1-6 7y;Hft(i:) TffH^ntV^t)©, fcSt^te 
Ttt, WAH @2^J#^- : lT*Sn*7a/KEJU* 
[0 0 0 9] ^0^cO^>/\ o ^Scoa$^^7 c 5 1 HchLT 
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»sb<«2 0 omi^±(D7^ymm^mT^^^ 

[0 0 10] Sfc, *38«©«»^^Htt. *©7S 
-/*E*I*<Z> 1 *fctt2«K± (ffSKH 1-10 

ask* 2S£»*L<ttR (1-5) e) <D7^ym 

HfiXfkL. *&tt. -tcp75yKEWHl*fctt2«K 
_b ($?^L<«, l-2 0i8K, «t0»*L<ttl- 

10188, $^^»*b<«!» (1-5) B) <^7a 
yBMWjDU -t©7 5-/16EMK:i *fctt2 

BH± (»SL<H 1-2 OflgK, J:0ffS:L<te 

1-10 {g*M8, $ b L < ttft ( 1 - 5 ) fl) © 

75ys^SAsn, f(D7^yiEW©i 
RMoa^^^Fttc*****;^**^* (-co 

OH) , # i« U—h (-COO") , 75 H (- 
CONH2) SfclJX7f^ (-COOR) ©Mnts 

oT*>«fci>. 2 **wo»»^^KJcta, tuts 
N*ajo7^y»«» («, ^ftz>a» ^7 
itistz*><D, #^fo<D7*;&<Dmm±<Dmmm&mm 

(«. M^i^. #«8K) («U 7JU*U4J««[) 

(^y^_tf, mm. u>^, *<k**», m) ^© 
y-?jm, ^u^>m, zi/\?m> ^x> 

[0011] ^0^^^>A^Kt)b<«^coa5^^7 P 
^K*fctt-t©*tt, iHti£U^bh^ajftLlb«0«IBl« 

fc mm& 2 >M7 mvmmjm \z j: 0 T«a 
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SfcM075 FWCD^mzlt, ilSrU 

Jig, 4-^^M>Xt KU^7 5>»1IB» PAMi 
Ig, 4- t Ho^ry^fiM^7x-^7th75 F 
*^ttlfi, *»J7^'J;i/75hm 4- (2', 4' 

Stlf, 4- (2\ 4'-y7h + y7i^-Fmoc 

SSRSffi^Ttf^rt^*;^^ Ftt^BflSEffitJIJE 
L> 1 1) L < M^7°^ K ^ fet^n 

■fc^. ^My-f^FStim DCC, N, N'- 
VypeMMy-f ^ F, N-X^Jlz-N*- 
(3-y^^7^/7'oU^) tDV-Ki?^ 5 Fft£# 

m> & ft a. £ ft e> tc s sisfc k n ^ -t s ft«ifeiassD 

»J (WAH HOB t, HO O B t ) fcit>JC«H[75 
liHOB tl7fM5^liHOOB tlXril/^lT 

N, N-y^fMW5H, N, N-^^^;U 

a. ^b^ix>, *DD*Mft£©^Dy>ft«ft 

h I J^;i/^-nx^y-;U7^ c i:cD7;Ua-;i/^ > 
v*3^l^X;U**'> F&£<DX;l^*v tf U 

attB^siSnaftsn, ii#a§- 2 or- 5 o'coig 
H*>&MM*?Sft*. Stt<ba*ifc7 5yit«*flctt 
a*i. 5— 4fSia*jTffli^na. — >t fu >s/s 



Sft&l>i#K:WU SS*»K*fctt7-b^ 
[0 0 14] K»07 5 /ScOftllStbTtt, 09 A 

&\ z, Boc, t -^>5 L ;p**->*^3B— ;k -fy 

Cl-Z, Br-Z, 7^>^;U^^ 

10 >/*;b3^-;k h'J7;i/tD7tm 7^D-nk * 

2-ZhD7xXJ^7xXjk y7xXJl^ 

*^y^S«, 7;M^uxx^;wb 

x^jk ^nWk ^;!/, t-^;k i>^y 
d^>^;k ->^d^\^->;u, ->^7 D^y^ 1 ;!/, y^n 

<ttj»«7JW*;ux^^;Mb) . 7^;i^;uxx^;Mb 

(#J*_te\ ^yyiUXfJk 4-XhD^>yj|/X7 
T\Jk 4-^h^y^>yJl/XXfil/, 4 -^7 □ D^> 
20 y^X7fJK 'OXkKUM^fM) , 7x^~> 

fb, t F^'>^ji/#-;i,b K^^Kft, FU^;ut 

«)7k8I«, «AH xx^JKb^^tix-^Mbtcj; 
oT{Sitsc:t^Tf§c C(7)x^T-;HbtcigraS 

tLTH 7ir^;US£:£<0<E» (Ci-e ) 7 

^**->*^#— xh + y^MxjUf^^g 
■M>6^*teft*S&£a*m>6ft<6. £fc, x-tMP 

KDt'yXM, t ^D->>© 
:7xy-;M£*B«<D«8«£LTte, WAH Bz 

1, Cl2-Bzl, 2 -X hD^yyJk Br-Z, 
t-^&tVffll^n*. t^fyyO-f^yy- 
;KD«B«i:bT«, 08A«, Tos, 4-*h*->- 

2, 3, B-hU^fM^^^*-;^ DNP, 
^Oi/^^-^iy^^k Bum, Boc, T r t , Fm 
o ctiEifim^bti*. 

[0 0 15] WM<Df3 )Vm<Df^mt^ntzh<D 
40 (hLTH »JfcT*KSS*«K 7yh\ fi&ttx 

l7)\,n—)\, ^>^^DP7xy- 

;k 2, 4, 5-h'J^DD7iy-;k 2, 4->>X 
hP7x;-Jk y77^^7^3-;k A'yXhD 
7x7-Jk HONB, N- t h'D^y^yy^ h\ N 

-fcKn + y7*MSK, HOBt) £cdx.7;^;1/] 

sfMi^ns. sw©7^yso»tt{bstxfcfeo 

£LTH fllAtf, MJSt^ , Jyl75H^II/^tl 
£o {^MSOP^ (KK) y^^chLT^, WAH Pd 

so 8t + T<D«ttil7C*\ l*7yft*», ^37>7, 
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x7*^FU^AK££M7t&<Ht)^£n^ e ±E« 

A7*U*y-Jk &*3-)V7s)Vyj F, 1, 4-y^> 

7xz;Htt^7x;-;W!ii(:J:0l»S$n, F 1 J 
y F 7 7 >0M > F — ;H£KS<h LTffi ^ 6n-SM5 
;p*tt_hE©i. 2-x^>>?^-;k i, 

[0 0 16] WWcOKaJcH^-r^frT&li'BIIB*©* 

* ^y*S75 y 8© a - ^3 J^^yM^ 7 5 Rtb 
Tillfct, 75ySffl!ll:^H (^>/^ff) SB 

a-7^ ygcD^S^^)^^l^l'^c^>/\ 0 ^S^^^ 

K^Sfitm ±E;£ffilcJ;DT^T©«tIS£ 
**TS*. ^©a^>^^H*&tt^y^FttR»a)# 

xxri^im ^W^KSfcte^^FcBT^ F 

[0 0 17] *»«CD8li»^^H*t»«n60* 
tt, ^ttO^^FO^fiKftK^T, »*Wi*3B9! 

ffl»^P r 9 L Ft>b<tt75yRt3a^»»i*«j^S 



fc*Cj:0BWCD^y9 L F*«ifi'r*c:i^T*-5. li» 

i) -v) icE*sn&7&tt***tfe>*a*. 

i) M. Bodanszky M.A. Ondetti> ^^F ■ > 
>ili>>s (Peptide Synthesis), Interscience Publish 
ers, New York (1966^) 

ii) Schroeder^Jz^Luebke, +f • F (The Peptid 
e) , Academic Press, New York (1965^) 

10 iii) «M*i, ^^f K§«Ol«t*», *lj§ 
(«) (1975^) 

iv) ^a^sj $3 «t ±<t¥n»m& u * 

>^?W<D4tmv> 205, (1977¥) 

v) ^m^mmm, mEmaonx, mum. ^y^F 

• *7A^PVh^7^- ■ fS^D7h^77^- 

• M^ B B B^£^M^^itT*:^0JCD^^y^F^« 
KJMrrs^j&iT**. ±E*&Tf#£n£gB#^:7 p 

[0 0 18] *»^>/^lt$:D-Kt5*'J^^ 
WHtLTH ±Ebfc*3f8^©^>Ai7jtftii- 
KTSJUEM (DNASft«RNA, jflKKDN 
A) ^t^fe0t^n^^/j:^t)(DT$)^Tt)J; 
KtfU^U^FtLTtt* #5E93£>^W^« 
30 ^□-FT^DNA, mRNAlORNAtiO, — * 

tt, X^iDNA, X*«RNA*ftUDNA:RNA 

(■Tftto*, XI- FM) T*t)Tfc, 7>^iz>7s^ 

Wt£K£:J— FTStfU^U^F^ffll^T, 
fcf, iMBOiUftE^iiTiJ r#iPCR<h-*-tf>JSfflj 15 
(7), i997E«©*tt*fctt*nK:tpi;fc3!rttk: < tO. 

40 5 0 *589itf>^>/^»£:3-- KtSDNAtLTH 
W»Ufc**W©^>^^»*3— Fi-***E5U*^ 

fc, y/ADNA, yyADNA7i'7*7 l J-, MEL 
/:«-MIfi*©cDNA> ItEL&iB-taMAX 

7 — 5*. 77X^ K> :d*5F. ^7-^^ Fft<2f^f 

NA*fcttmRNA!B»S:li«lUfc%»CO«rffll>TII[»Re 
so verse Transcriptase Polymerase Chain Reaction (JL^ 
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t\ RT-pcRS^i§^"r^) iz^-ixmrnTzct 

fcT^£, #3§BJCD^>A^K£3-FT3DNA£L 
Tte, «Atf, (1) EM##: 2Tg£n3i£SIS?'J 

E3I <h A -f X h u > y x > h ft* TTV \ < 7* u y >f X 

(2) E?iJ#^ : 2 3Tl$n^)MWJmt^D 
NA, $&ttE#l## : 2 3 *l**fiSE?U<>:/W 
XhU >yi>bft*ttTT;W :/»J ^ XT*ttXE 10 

AthX\t, gB^JS-^ : 2TSt$n£t&SIB^J 

^9 0%R±, lfil<a»9 5X£l±, 

<H*5 9 7%«±, »^»*b<«»9 9%J^±CD*@|W| 

£ § i&SE^J mt^DNA^^ftibn 
£>o gB3*J#^ : 2 3T*an*tt*EMi/Vf*FU> 
yi>h a*frTT/\-f y U ^-f XT* £ D N A £ L T 20 
tt, E?>J*# : 2 3T^£n^i£SIB^J£*«j9 

0%J£Lh, »*L<tt»9 5XK±, <kK)Pf^L<nm 

T**SE*j&**T*DNAft£aMjv>sn*. 

— ~>^/ (Molecular Cloning) 2nd (J. Sambrook et 
al.,Cold Spring Harbor Lab. Press, 1989) \Zt^WL(D 

mzfcr)XftoZ-ttf-e^Z> a J:9ff£L<te. /WX 
h U >v>x> FftftftlcftoTfT-S C /W 

**» 19-4 0mM> Jf *U<tt»l 9-2 0 mMT, 
il«^»5 0-7 0 , C t J9F*b<tt»6 0-6 SIC©* 

[0 0 2 0] «tO*ff»HJ4, SB?iJ#-5§ : lT^tl^) 

tlTH E?«## : 2T«Sft*iS»E?iJS:'&*rf £ 40 
DNAftWi, EWI*# : 2 2T*$n^)7^yKiB?«J 
^ftS^W^R^^-KtSDNA^LTH IE 
^J#^ : 2 3T«Sns*iEM*MT5DNA)tt;i: 

Tfc<fcti. yyADNA, y;ADNA7<^7 

U-> iELfcfflB ' ffl»**(0c DNA, WElfci 
B'(aift*OcDNA7^^7U- J5&DN ACDl* 
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Atl/TH, WLtf, (1) iBW##: 2t^n5S 

sbjij#^: 2r«snsa[aiawtA-f^Fu>^x> 

hftftttTTA-f^J^ X"r**SE#l*4*U IB 

SDNAO-g^mt^DNA, (2) IB?iJ#-5§ : 
2 3T*Snst6aE59**TSDNA©-ffl»*:Wr 
^DNA, *fcHEJ>J*t : 2 3 T^$n5*SSE^J£ 

SEJU^WU E*l#*t : 2 2T*SnS75y»E 

^>A e ^JC£:n- Ft*DNAO-»»SttT-BDN 
A&if^l»6n5. E^JS-Sf : 2T$$n§IIE^J 
t/Wyj^XTf^DNAH fulB^I^.&^^^ 
to IB^J#-^: 2 3T«SnSi*E«t/Wyj^ 
XTfSDNAH fflffi£l^j8tt£^-r. /W7*>J^ 
-tr-v-a >©Ji*i3J:tfM^ h »J >> ? x> Fft*fl=tt 

ffl^^F (J£AT, in6*3-PT4DNA©j?D 

^>/^l^^- FT**B*EWI©-aS»S:*r«»^« 
DNAy7<V-^ffl^TPCRS^:J:oTiiit^ 

<B*>^»<0— 6B&£^te±««£:3- KtSDNA 
Br)t & L < D N A £ ffl I > T«SS L It fe © <*: ©A -f 

^ij^-fif— -> 3 >KJ;^TaSUT* A 

• ^D-Z>^' (Molecular Cloning) 2nd (J. Sambro 
ok et al.. Cold Spring Harbor Lab. Press, 1989) \Z 
E*^j*a:£fc«£oTff5C:i:**"C#«. T&BR 

[0 0 2 1 ] DNA©*6»EyJ<&^tfcte. PCR^ft 
CO^ryh, Mu tan™ -super Express Km (^flie 

(») ) , Mutan™-K («c) ) • SrJH^T, 0DA 

-LAPCRft-^Gapped duplex&^Kunkelfe^<£>^£]CD;£& 

-5. *n->ftsn&*Wt**ft:3-FT*DNAtt 

RDNAIHC5 **SSfiiJtc«IRBBSfir3 F><hLT 
CDATG^tb> SfcS^amWCttBR^ita F>t 
UTCDTAA, TGASfc«TAGStLWTt)<t 
l^o cn^COSiRH^^ H>*»RHlt3 F>tt, as 
ft^SgDNAT^^-^^TttSP-f *££t>T# 

[o 0 2 2] *#w©^>/t£st©ss«^*--tt« w 
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SBW£-r*DNAWJ+&ffl0ttiU (n) gDNAi 

It. ^JBMft^X^Xa K («, pBR 3 2 2, pB 
R3.25, pUC12, pUC13) , femMfe^cO^ 
K (W, pUB 1 1 0, pTP 5, pC 1 9 

4) , B«fi*^7X$ H («• p S H 1 9 , pSHl 

5) , A7r-^i:Wf l Jt77-y, Uhn^ 

■fcW^-f JPXftiiOte, pAl-ll, pXTL pR 
c/CMV, pRc/RSV, pcDNAI/Neo/«C 

[0 0 2 3]*»«O^-*-tlTH itfc^CO 

T«li*»*J4, SRa^D^- SV4 0:/a^ 

— , LTRyo^-^- CMV^D^E-^- H 

CMV (U-^fh^^D^;^) ^D^E-^-, S 20 

^jcUt7JKMT*S«#tt, t rpya^- l 
ac^D^- recA^D^-, APl^D 
lpp7°D^-, T7^D^-ftt' 
^±^W^llT^^,i^H SPOl^Dt 

— > SP02yn : E-^- penPyDt-3 7 - 

— * PGK^Pt-^-, GAPyD^-, ADH 

^te, stfysFU >7"nqE— , Pioyn^e-^- 30 

tC<fc9X>/\>-y— , 7;7°^-f *s>tfzs9±)V, *UA 
WfiP^^^k , SV4 0I8*'Jy> 

OUT. SV4 0 o r i £Mfrr**d*f&*) at** 

tl/TH #JAte\ ^kHD«8l7cB* (J£TF, dh 
f rtB»T5«^»*) WVhKt-h 
(MTX) Ktt] t 7>h 0 ~>U>»tta{^ (RT, A 

? (EtT. Neo^S^t^i^^, G4 18B 40 
tt) ****tfS*l*. dh f rlfif^t-f 

BMftt*^ 1i***yW«K«T**«^tt, a -7 
a if**. fi±*«»«T**«^tt, mfq • v^±;HE so 



SUC 2 • ->^;HEW<Ci # , 1f**qMMBIIST* 

[0 0 2 4] C^ct ^(CLTtIH$n/i*^B^O^>/N 0 
^RS:3-KnDNAmi"S^^-^liT, 

I^IM^LTH «AH Xyx'Jt7oU (Es 
cherichia coli) K 1 2 • DH1 [Xd v>XX • 
:*X ■ -3 s ■ ^-->3^-;U • 7#x5 — • •U'<X>y 
-f X • *X ■ if • .3.— XXX — (Proc. Natl. Acad. Sc 
i. USA) , 6 0t, 160(196 8)], JM103 

[X £ -f V y & • 7 > y X • U (Nucleic Acid 

s Research) , 9#, 309(1981)], JA221 

[fy-V — j~)l> • *X • ^El/^rzi.^— ■ /W^-nv— (Jo 
urnal of MolecularBiology) , 120 #, 517(19 
7 8)] , HB10 1 Cv^-^-Jl/ - ;*X • + 

- -/HtPy- 4 1t, 4 5 9 (1 9 6 9)] , C6 
0 0 [z/jl^t-C y&A (Genetics) , 39#, 440 

(1 9 5 4)) teztfim^zti*. ;w^iitLT 

tt, A'fJM • ItX^X (Bacillus subtili 

s) M I 1 1 4 [>>— >, 2 4#, 255(198 
3)3, 2 0 7 - 2 1 [v^-^ • ^-7* • /W^S 
Xh'J- (Journal of Biochemistry) , 9 5t, 8 7 
(1 9 8 4)) l>S*l<5. iftiLTIt «A 

tf, ity^d^t^ • tUlfyX (Saccharomyces ce 
revisiae) AH 2 2, AH 2 2R-, N A 8 7-11 
A, DKD-5D, 20B-12, '> v /+h-y * n V^ir 
X • (Schizosaccharomyces pombe) NCYC 1 

913, NCYC 2 0 3 6, W7-/Uh'J^ (Pich 
ia pastoris) KM 7 1 & V> 6*15. g£j|ifflfl8<!: 

ITU WAtf. ^>f;^AcNPV©«§H 3h 
^^©4tlfiS5fe«{l:JfflJia (Spodoptera frugiperda eel 
1 ; S f jfflJS) , Trichoplusia niCD^fll&^CQM G 1 M 
fi, Trichoplusia nitf)0F &3fc<2High Five™ 8BJ9S* Mame 
strabrassicae & * <D $9 J8§ £ t lEstigmena acrea 
IBJSfei***/!!^ 6*1-5. W;^BmNPVC«^ 
ti, ^-T nS^ttfb^BSS (Bombyx niori N &fflfl§ ; BmN 

am) &£jwbh6*i-5. ms fmmtLxit, mx 

\t. S f 9mm (ATCC CRL1711) > S f 2 1 fflflS (j^ 
±, Vaughn, J.L. 6, -f > • # (In Vivo) ,13, 21 
3-217,(1977)) ft£**ffl^6*l«». IStlTH FlJx. 

- (Nature) , 315 #, 5 9 2 (1 9 8 5)) . fjfj«ffl 
fiiLTB, MAH it;l/*fflJiSCOS - 7, Vero, 
^Wx-XAAX^-JfflJECHO (J^T> CHOIi 
<hB§te) , d h f rS^^t-1'--XAA7^- 
^S§CHO (J^T> CHO (dh'f rO ^S§i:l§ 
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12) , V^XLifflB, 7^XAtT-20, V^X^X 

[0 0 2 5] XyxUkTSI^ilginnH M 
7°Py-y>^X * • if • ^>3±J!/ • 7# 
— • • iMx>iMX • • If • xl— xxx 

- (Proc. Natl. Acad. Sci. USA) , 6 9|, 2 110 
(1 9 7 2)-Pi?-> (Gene) , 17f, 10 7(198 
2)^iftCfe^^^^^^oTfTX)Cch^T#^ 0 

7>F • yx^7ii" i^x^^^^^X (Molecular & 
General Genetics) , 16 8#, 1 1 1(1979) ft 

l£ift-r£K:te. *y yX- -f> • x>if-r^n 

v 5 — (Methods in Enzymology) , 19 4#, 182- 

1 8 7 (1 9 9 1) , 7uis—i?>ifX-*-f-*f'i- 

•>at^ • 7*xs- • *y • ti--rx>wx • ■ 

if • XL — I7X — (Proc. Natl. Acad. Sci. USA) , 7 
5#, 1 9 2 9(1 9 7 8) ft ££E«©:#ftfc:«t>T 

ICte, fllAfcf, /Ht/T^/Oy- (Bio/Technolog 
y) .6. 47-55(1988) ft £l:il5«CD;&ffiJ~ftoTfT O Z 

»I*W»8 lri>I**liyDh3-^ 2 6 3 - 

2 6 7 ( 1 9 9 5) (*«tt*fT) . tf>r nny- (Vi 
rology) , 5 2#, 4 5 6 ( 1 9 7 3 ) tCfSiS^*ffi(C«£ 

XI- Ht§DNA^ft^^^^-T^agi$ 

[0 0 2 6] ^'Xyx'J t71E /tf^IiT 30 

Wh'JX pJ8ttjR», va«ft£\ iililT 

«, 00*. a, 7>^x^a^«, mm.i&m> xi->^^ 

-7° • U*-, ^T^hX #i?-f>, £]X*X, T^S 

&J:^. ^(?)pH^5-8^IJl^ 0 Xyx'Jt 
X, *1f3yK**trM9««! [a 5 — (Miller) , v 

• • x^x^u • -< > • ^u^tzl? 

— • yx^f^ y 2 7. (Journal of Experiments in Mo 
lecular Genetics) , 4 3 1 —4 3 3, Cold Spring Ha 
rbor Laboratory, New York 1 9 7 2] a*JF*LH. £ 

3/3--<>KU;U7^U;UK©J:5ftjSaiJ so 
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SMS^t^TfSo !g±^Xyx'Jt7II^)« 
**tta*ttl 5^4 3rT»3--2 4RFWSft 

^VW1,X1S0S^, ig*tiii«»3 0-4 OtT 
tt6-24fif(Bffft^, i»B^<fc0iljS^ai}**in^L* 

IB. ^^ITH 09Atf, A— Jl^— (Burkho 
lder) CBostian, K. L. ^n->— > f >^ 

X • • if ■ ^-->3^-;i/ • 7*^*- • it -fx 

>WX- If ■ a-X7X- (Proc. Natl. Aca 

d. Sci. USA) , 7 7#, 4505(198 0)] -^0.5 
9fi*-tf5yi6*«*T«>SD*«! [Bitter, G. A. 
^Pfx-^^^X ■ • If • ty3« • 7#5r^- 

■ * ^ • W x>HX • ■ if • a-ixi- (Pr 
oc. Natl. Acad. Sci. USA), 8 1#, 5330 

(1 9 8 4) ) aMUtfSn*. ««OpHH«5-8i: 
■»"r*©d*»*U^. «*Hii*ft2 0T2-3 51CT 
»2 4-7 2WfMfrfc^ i&RK*UTS««>«#*ilP 

^~T<5^ igifeiibTte* Grace's Insect Medium (Gra 
ce, T.C.C. .^O 1 * — (Nature) ,195,788(1962)) (X 

#*Mfc;L&i 0%C->ifia»*©*liP«i*HS:fipA^:t>© 
ft M0pH«»6. 2-6. 41XH 

«AH #9 5 — 2 0 %(0J!&^jf^£^tmEMigJft 
CiM X >X (Science) , 1 2 21, 501(195 
2)) , DMEMJSJ4 W>fnDy- (Virology) , 8 
#, 3 9 6 (1 9 5 9)] , RPMI 1 6 4 0M & 

*—f)i> • ■ if • 7* , J#> • 7Vy 

X — ;>3 > (The Journal of the American Medical As 
sociation) 199 #, 519(1967)], 1 9 9ig 
i& (XDy-yyy* - • if - ViMX^ • X?*- 

• if • n^-tUi/jDV • >;> (Proceeding ofthe 

Society for the Biological Medicine) , 7 3 1 
(1 9 5 0)) Ulitfm^ZnZc pH«»6-8T*5 
CO^^L^c ei«M3 0t-4 0t:tl!jl5- 
6 0BSMfrftl^ i^S^l£i:Tffl^«tf«:iPA*. 
±<Z)£x>txbT, »KClftj*0!>tlHBn, MBKS^an 

[0 0 2 7 ] ±&mmtofr*>*5£9l<D*>rt!7K$:#m 

A^ji©a«ffl**»***ft<i:*«a:ffl^6n*. n 
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m*. hu h>x- i o o™ fc£<0#Efite»J***sn 

3rr*££fcT#S. ^>yW«|IW*tl,Tll WA 
:/^-ir\ -Ju^'OJri— if, yu^yy-ifftf 
[0 0 2 8] C(DJ:5HbT^^i-^^Bjc7)^>/N 0 ^ 

^^S^^^^talfim^^^iC^oT^"r^C^^ 40 

[0 0 2 9] «y ^D-^tt#fl!>fp«] 
(a) ^y^n-^-;i/St{*:^JBlJ|@cDfP» 

it 2 - 1 o \E\mmnt)tiz>. m^zn&uik 
BttiiTH was, +Uk -r*, so 
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fctta«»*o»iiiiMiati»^Si*-s^i*Ccto, ^ 
t#^ 0 stifiitff«ti(7)tn:#flfi^j»js«, Witt, ste^s 

C*^?-* — (Nature) , 256, 495 (19 
75))fcttt>*»T*il£a*T*S. B^ffiBM£l/r 
tt, MAH #ijx^U>^>jn- > il/ (PEG) ^>iz> 

P3U1, SP2/0, AP- l^£<Diaiftil!i»«#« 

^>o ffl^&n^jR*s*«B (8$Bi*fflJi§) mt^mmm 

BR£<©#*l^Jt*ttl : 1-2 0 : li«T*0, 
PEG (»£L< SP EG 1 0 0 0-P EG 6 0 0 0) 

an o — 8 o%gs<BBKTSijn$*i, 20-4 or, 

»SL<«30-37ttl-l 0»HB-f >*zl^— h 

-r*^tic<fcoas*ck<BBB^**i6'C€r«>. ^y^ 

i^^^^tta^ WAS, *>/^«tn;lg£ 
M^n7'U>fiM^bn^) ^fcUyor-f >A 

e^*£©«fc3tt*«*m>T*>fil>. WAS, 1-2 0 
%, »*L<ttl 0-2 0%(D^M^ORPM 
I 1 6 4 0«ft, 1 - 1 0 %<D*tWJLlhffi$:<£tSG I 
T±Si& (fnjfcttSfil* (HO ) »4^B/W7'J F-^ 
i^^ffl^ifiirSlt^ (SFM-10 1, B^KB^ (») ) 
S^ffl^CWiTSS. i^S^g^, ii^2 0-4 

Q-3iira, »*L<«lil[B-2jlWTfe«). 
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[0 0 3 0 ] (b) *y^D-^HKflc©»»« 

tf, ft«^a:/y c^, ifc«tt, 7;m 

-;WtlRtt, **AttJR&. ta^ij^, -f*>5J*<* 
(«, DEAE) trJ:l)86att»S, jfi»i>S:, ^;i/5ifl 

[0 0 3 1 ] [# >J * n-^l^Sfl^feSD #3£91<B# 

aoxaar* eta*-?**, wah &s#eiic (*> 

]fitt£:nWcajtLtt«^ftfftffA:(r^ Kftffilbtt*>& 

$tt!)J:^^ Ozyskm 7)V*7^ >^->1t 

fc#U ftO. 1-2 0, »*L<tt»l-5©td^T 

>hW^i7D>f >h7^:x/\*>F£&^LTt>J: 
^. tt#tt, ifi«#5 2 ~ 6 1 IhI-To. 

ffi-CftaESn&iWlil!i«©jfii*, K*fti\ »*Kt4 40 

[0 0 3 2] ^WO^W^^RSfcttffl^^H* 
K<OK^tC^tiT«, ^nS©DNA«:*56M©DNA 

£»E-r*«£#»*) ©*»E*ifcffl*i«ifr, 
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«SEWctl*iWft. *fctt*KWfcffl*ittfe*BSEyiJ 
ffl*:*U RDNA<&5E^£fflft«U#£fE 

ffl**-r*t>©T*ntf, ^rn<&7>^*fe>7>#u* 

^WTOott)^^, 7>3 1 -fe>;*DNA## 

tt, «AH *5EM©DNA^ffl»Wtt*aE^J 0T& 
fr*>. *^BJ©DNA(DffiII) ©£*XE*l*St>tt 
865MfcXEMi»7 0%J^_h, »^KM8 0%^ 
±, cfcO»*L<tt»9 0%W-t. ^t>#£L<te&]9 

*«98©DNA©«*m©±a[*EM3%, #18 
W©^>^^K©N5R»fiMi&a— FT*ffl»©**E 
*J Htta K>ttiE©**EWfc4:) <£>*§*ili 

t»7 0XH±, jf*L<li»8 0XH±, 

K?'J#^ : 2Sfc«E*J#^ : 2 3T 

»fcsn-6tt[aa2M*#i-*DNA©a[*EMt«iiw 

«»&*-r-57>^ir>^aRU^^U^H 1 ^ff^L< 
gS?U#^ : 2*fcteE#l## : 2 3T$fc$ 

n*aiaEM*«-r*DNA<z)**EMnffl*3a:4t[«E 

^ : 2 3 T« n**SS«**t * D N AO*iE 
^JtCffl«ft*ftSE^J, ffl»*#f S7>9 1 

[0 0 3 3] yy^t^^'J^^l/^FMf, 1 
0-40 ess, » * L < tt 1 5-30 liSOSS^ 

SMKSROifcfc, JyftyXDNA^Mta^ 

fe«fcl>. -nbCD7>^-fe>X^U^^U^-^F^. 1> 

*&tt*»€rH*-r4Cta)"P**7>^-fe>X3BU^ 
Sftfe^W^Slfts- K"T-5DNA<Z)*a*EWfll«l^ 
ORK) te> ^0J^^>/N e ^Mjl{cT-^RNA^y\< 

■KiaRNAi©ffiSffffl*^bT*5S98©^>/ti7H 

?^U^-?H, ^ct^*:^BJC0^>/1^«giaRNAi: 
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JtbTV^c ^W^JtiHS^S '^Jlf/Jl'- 10 
?\ 5'S6-^-^^7 • U tf-K 5'«#«Kfi 

U>Kn-A«g«, 43J;tf3 ' m^7 h 0 >;U-:7 o t4#£ 

t/N-f y U XT* It^TfSi^ 
14, *OS»«iH a»»M«©#U^^^fK 20 

7>^iz>X#U^^l^^5 L Ht4, 2 D- 

**T**©«©sBU^- (it, i^'jYHiDNA 

tn^H 2*«DNA, 1*»D 
NA, 2«RNA, l*gRNA, 26{CDNA:R 
NA/W7*U >y Ftf*5ii^T*, *S^#«ttsBy 

y^U>ft£) *J*t3t>®, ^U-Mb^tt (WAH 
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yi/Mtt>ntz7°v >&&zt tf y a »*w4-t<& 
\*&&tfmmzntz*>7 v*^ Ktt*fc«ia»*<« 

[0 0 3 5 ] *»W©7>^ L ir>^3p'J^^U^5 L H 
(88) 14, RNA, DNA, **W4£tt**lfc*lfc 
(RNA, DNA) «ffli$n&«&©*fl^<i: 

ft**>©Ttt&H. **9!©7>^:>*«Ktt»a>J: 

©KIT*. C5bT««itt3H»»T?»#<jD&nTi3 
0> #JxJ4 J. Kawakami et al. .Pharm Tech Japan, Vo 
1. 8, pp.247, 1992; Vol. 8, pp.395, 1992; S. T. Cr 
ooke et al. ed. , Antisense Research and Applicatio 
ns, CRC Press, 1993 *^07> 

f-feyxM^ jffttuenfct), mmzntzffi. 

14, U >KS#*S©«??$:*?P"rScJ:-5tCflB<#U 'Jy 

•5Lfct>©«, «IB©3 , SHI*«>l^4 5 , S)|^#3|iaii-S 

Kco3 'iB*«»^J45 , *i:»aMi:SiSnft+t7^ 
lOlt, x+y^^lx7— ii, RN a s etl£<D*9 

£ e r-5Lfc^^^7 r ffl©SiUTt4, ^'Jlfl/>^ 



(15) 
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[0 0 3 6 ] «Tl£* *aSW<0^>A^Jlt>L<J4W» 

SttlttHB («. «ttft«£#. Mil, tf*A*»UB 
fiL »«tt»&. , TV 

A'f'iFKWKA C«. ittHittBSB («, 

£) * ft«3MA, Mtt*Mft£* iflftttWIfe, JOT&S* 
. JftftttlMgA. 7UM-ttl«* #2^ 

& BEJPttJUft, *ttttlljfc. ttJ*tt«r*3fe, ifii^Sifc 40 
[0 0 3 7 ] (1) £tt£tt?*K*«*ft«tt®;** 
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£) . ««5ttA, atRttWItt, KiBifi 

ik. E»tt**, ««ntm#itt, Aran 

tut>t>. *9&m** (i) *%w<D?>n 
*) 07^U-^>^m (2) *»w©^>^^« 
? v-->tfjj&&mm-?z>o ±15 (i) 43«ttf (2) 

[0 0 3 8] U -z>^ft©A#W t LTtt, 
(i) *^W<D?>^?n*m£?Z>1&t}$:^-TZ>MM 
**;k>-JARiS»TSttfcLfc»6«!: (ii) *S893G> 

(i) & (ii) Oit^K^ttS, *f8W©^>/^^ 

^AB^JilT^^yT-fy^ A2 3 1 8 7 (* 
x;^7 (Genomics) , 54#, 200M (1998) iClB® 



1 
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[0 0 3 9 ] *iMJ-n>j^»©*#«iUTtt, 
(iii) W^»S:14t5«*^f T -Si 

BtU-'f h*^f>ffa5T«ibfci^t (iv) *%W(D 

tfbtlZ. tM ^-f>iLTH WAH IL-l 
3, IL-l, IL-4, IL-6, IL-8, I L - 
9, TNF-a, TGF-q, EGF, bFGFft£4« 
^tf^n^o (f*l/<ttIL-13**#tf&ft4. ±15 10 

^^y-=>y*ttfc*^Ttt, (iii) t (i 

v) cas^ic^t*^ ^^m^^ynzwAfc^v^M 
m *«w©^ >^d?m* fciiijE* > 

A^I^^-mmRNAi) ^SISLT. ttttT 

B£ft**inLTfc<fc^. #^BJ<D^>A 6 ^K*cD$j£ 20 

/ — If > y y- 4 > ^-^Reverse transcription - 
polymerase chain reaction (RT-PCR) * } ) 7 )V 
^APCRgtfryXrA (AB I TaqMan polym 

erase chain reaction) ECDjjfefo Z> Wt^tllZp^ £ 
3 \Z L fz tfl -d T WET * Z £ ^ £ 0 30 
[0 0 4 0]Mifb^ilTH OTAtf, ^^H, 

llSil/TWStS. 7 P H^J4~10 

(^K(£«#) a«jBi>&n*. iitiTH eg a 

tf, CHO«Bfti:©»»ailB**»*L<fflUi6n*. 
tfc»M6ll#*«ff*L<ffl^6W. ±SE 

(ii) (Dm^\z^n^^puy^ K^v*;w§tt£, ±e so 
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(i) GDif£iCj£^T, i^2 0%J^±, »SL<«3 0 
%£JLh, <t0»*L<tt«5 0 %m±KST*K»{t:'& 
ft * *5S 91 CO ^ >/\ c 2 H (Dffitt £ is«-r £ ^b^-ft * « 
f©*iLT!Rt5^t^T*5. ±aB (i 

v) (o^\z&tf&*^w<D$>n2mm^<D%^m 

&, ±15 (iii) CDif^cit^T. &J2 0%J^±, 
L<te3 0%UA±* J:»3ff£L<ra**J5 0%J^±B&ST 

[0 0 4 1 ] #3693©;*^ V——>#m*y htt, 

mw<D? >nzmh l < h*3- H-r** 

h^rffl^Tf#6n>S){k^ft^^^-e^ffi^, ±te 
^Kteffc^ft, £ri&{b<£ft, f£i#£Mft, MBJAUiK* 

ffiftjfituss, iiftm^am^, ifii*tt£j&>s«*nfcfl: 

[0 0 4 2] *3R5WO^^U-->^tt*fctt>^^U 
——>ifm3ry h£m>T^£n*{t£ft£fc«>?-£> 

*E»ffi, ftttMft. StMMfe, IE/¥tt^ 
SlfiStt*^, ftJSttHfrJUfe, jfii9»»tt*|fe, ^Ja 

tt^^, i"j*Eift^(2f) ttiffc^rs^K • »mmt££ 
±t^b^ft^^^- ; e^£^s^w^fF^$nf#^ 

*fctt*i!8Pa#^aT*Ei8l»riEfti:LT««an 
ft#MJC«tt»J (S^c^, 7^fM3 



^ 
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rtftiti, assail j«»itti*ffla^©jw»ftfi*T 

^tt^J t«K *UVM-h8 0, HCO-5 0 (poly 
oxyethylene (5 Omol) adduct of hydrogenatedcastor 

oil) j u^tmmLxh^o ifiitnn 
mm-znz> 0 20 

^DM5-5 0 0mg, tO*)WaW#JTtt5— 1 0 
Omg, ^(OmcDpmx^t 1 0-2 5 0mg © JtgSSt* 

^t^nti^^t^Bst^ 
©TiWffttLTtt, mz^znu^tf, ^0. 1 

^ (VENTOLIN R0TACAPS ; ^^Vtt) , ^tf>^\^- 

(SftffiflL ttftasaxs (») ) . -r 

7^7 (INTAL SPINCAPS ; V >X1±) > 7 h 
D^>h ■ 7>H ■ ^Dx^^7 • < >Al/7T> (ATR0 
VENT AND BEROTEC INHALETTEN ; ^— U • -f >y 

J1//WA&) > 37* 55 s * ^ (FORADIL ; ^A*t) , ^ 
>h5r**£ (BENTODISKS ; ^^V*t) , n-Jv-i+f 

- (SSffi** *A («) ) , 7*U^^-^-7V\7 

- (BRICANYL TURBUHALER ;7Xh7tt) , S7h-^ so 
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>^77H^- (MIAT INSUFFLATOR) 

[0 0 4 4] i«J:5JCLT»&n-6il»Jtt*^Ttt» 

v^*, 5yK 9-3-=?. t7^, 7^ ^7, 
MJ, -f*, iWk ^>/N°>^-^df) \zttLT 

momz^tzmmamziSi^T^ z. ttfi-eg*. *ag 
-toftu^ a#^-h 

£\ -JKMHiSA »!6 0kgilT) Kfc^Ttt, 
-BlZ^gmt&Wl£fz\**<Di&$:mO .l-100m 
g, ffSKIJftl. 0-50mg, J:Dff^L<TO 
1. 0-2 0mgjS4t5. #SPMi:fi4n«§ 

60kgiir) K»#-r*»^, -BuotM^i 

^^«f(DS$|«jO. 0 1-3 0mg8R, ff^Kli 
&J0. 1-2 Omggfi, <J:9fff:L<te*$jO. 1-1 

£ e *I6 OkgSfcOKlfcWLfc 

[0 0 4 5 ] [2] *58WO)^>yt^», ^©ffifl^;/ 

mzmm-Tz^trfT^zw, &&m*<D*sew<D* 

(i) *:^H^(7)ir[^ch, *«**5<fct/«HftSnfc*5g 
S»f b $ n^c 0J! <D ^ > A e ^7 K ©f !l* S S Bffi T -5 C 
tt, 43<tt)f (ii) ***ta*±t^«-fkUfc#»9B© 

M*mtitmzRj&2i£iz<Ds>* ?Fmi\:m&±<DmwLmco 

>A^I©S|ft$iftt5 e ±15 (ii) C7)5£S&K;& 

9trz$i»-c* mjj<Dfo#w*&yi<D* >W7H<d cm 

CJ:*«a«:fT5iltbT**. im6©@MtC«, fit 
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(ab')2 , Fab \ W4F a bH#*/B^Tfc ck 
(MAH ^>/^SI) K#j6Lfcfii 

I) . C 131 I] > C 3 H] , C 14 C] ftt^t^tl 

3^— fe\ 7^* U 7^777^- if, /t— :t^f>^- 

U>:*RR*RB»tt£#m>Stt*>. Miftlt 20 
ITU WAH r7;M"U;*#a >, ^Jl^Uy-feW 

u>, jk/^-^df^ffli^ns. fiW£>£ 

[0 0 4 7 ] -y->H^^yft^*5LiTtt^Fj8<t;bfc*« 
(2#j£jS) fc©"&, *«fl:fi#±(0*R 

»HI«rr6UTfT*oTt>J:Vi. RRft«|;feJ:tPFRft; 40 

zwt&umvimzm ^ sn^sttftt^-r l *> 1 ist 
#&z$2 &fcfeizm\,*t>nz>mm$. mwi* 2^&fo so 
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CiSWfetfk «AtfN*«*BRT*fiitta*^Sn 

*-&MCKJ6a-&fcO"6, *R*ECD«»SilS(F)i:. fit 
#£»^Lfc««tfiS (B) i^Ml (B/F# 
K) , B, F\,*-?tlfr<DmWim$:®\J£ls* tft*»*0>fil 

Srfflt*. B/FM^'Jxfl/>^U3-jk iufEtfC 

[0 0 4 8] -fAy ^ Hj^srm, »««+^fitis 
S-&fcaH«t*ffl*4MKr**^ *SW4, tttt«* 

zn$<D—mw*&ffi^$k<optmiz'D\,>T\Zs m 

R, ftfft«#ffiT4:iW*5. «Atf, Ail 
?t) > SJH*fe6S r»#*ftaij^ffij (m3Kg) (is 

*fK, 03^0 6 2^Wi=7) > TMethods in ENZYM0L0GYJ 
Vol. 70 (Immunochemical Techniques (Part A))> I^S 
Vol. 73 (Immunochemical Techniques (Part B))> f^I# 
Vol. 74 (Immunochemical Techniques (Part C))> 
Vol. 84 (Immunochemical Techniques (Part D: Selected 
Immunoassays)), I^W Vol. 92 (Immunochemical Techn 
iques(Part E: Monoclonal Antibodies and General Imm 
unoassay Methods)). f^IS Vol. 121 (Immunochemical 
Techniques (Part I : Hybridoma Technology and Monoclo 
nal Antibodies)) (J^±, 7#X^ vZ^VT.ttM'i^U 
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^x*%wo$ >rtt7K<Diam&7£m?z> ztizx 
B-»a©jftB*#3i* 

»£A C#J> BttHBtttt£A («. «tt««3E3ft. H 
mil, tf*^8l«ft«3tfft. ftEtt«Sfr£) . StS 
£WJft. BBttBBffi* iEifcttMft> ttmm&tz& . 
ftftttBBA. 7Wl^-H4*SB*ft. *ft («, 7^ 10 
*-ttJMft* ?6»Je, ftttJlft. 1ftt#ft. HEiPtt^ 

[0049] C33 ae^Bwai 

r>v, -f*, +r;k ^>/N°>ix— &£) tc43frt* 

** 9§ ? ynt> n * fc tt-t y ^ H * n - H T 

SDNASfcttmRNA©** (IfifS*) £t£mT 
3d£/^T#£tf)T\ 0UAfcL BDNAifcttmRNA 
WiRSfcT'*. 8DNASfc« 
m R N A £>if*D& £ W4$gSEifl*fc ^©Mg^BWaS i: 30 
LTlfflT^^c :£^BJCQDNA£m>3±fS?)3t&? 

>^PCR-SSCPS UfJ^yZTs (Genomics) , 
3S5#, 8 7 4-8 7 91 (1 9 8 9$) , ^ny-y 

• • if ■ ^-'>3^-;^ • 7*5*5- • - it 

<X>WX • • a-X7I- (Proceedings of t 
heNational Academy of Sciences of the United State 
s of America) , 8 6 #, 2 7 6 6-2 7 7 01 (1 
9 8 9$) ) tSL£lZ&QnnT2>Z£&X*%2>. Mx. 

tftffl£nfc»£*PCR - S S CP^iCjzODNACO^ 

»8S£A*ifB»*A C«U BttHSttBaSA 

WHttBAfcif) , BBttttBffi, ^ifc'ft 

Jffift, . ft£ttB£A. 

mat, #ft m. 7i/A=f-tt*«, ratas, as* 

ft, 1i14#ft, BEAtt*&, BffittJtife* <£»tt«r# 
ft, ifiiS3IIitt*ft* BiSttAft, HABft&t') fc£ 
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[0 0 5 0] [4] 7>5 L ii>X^U^^l/^^ 1 H^^ 
*KW<7)DNAJc:«ai«jHtt^L, BtDNA©»St«I 

B*fctt*»«C!>DNA©«B («, ^707^Hft^ 

SttBBB («K NAB. tf*A,tt8WB 

ffi, naitfiftd:] , ftftttBBB. 7u 

;U=F-tt*SBlft* Aft («, 7UM-tt*«, *6» 

ItttSft. lEP^^ft, #lil4#ft. ft; 

-()1>X^??-. 7f;^M77yX-T^H^ 

^it^, t^f/, ^.3, -f^, it^j: 

4: ) tc» b T « P M ^ fc tt*B P » HS#"T ^> C t 

Bft6n*fflflc4:ifeJCB»Jfl:b, IfifK^WHn 
irOU*^— T)VCD£otetlT—TMz£^Xik^Xt 

«m«#-r*d±:*>T#S. i7>ft>X*U^^l/ 

BAtf, BttBSttttBBttB 

9Ji:bT**rtHRBfa-^T**^. -BM^fiRA (» 

160kg) iz&^xiz. -Biz-D^myy^-^y^^ 

»©BBffl* U rf ^ ^ F 7°p- ^4: LT«ffit5 

[0051] ^sjite, $ etc 

(D*»»^>/WHS3-Ht4RNAO-a*4t 
f^rlgRNA, 

®MfE=:»BRNA«:«#bTtt«BB, 

(D^^Bj(7)^>A o ^M^r]- KnRNA©-am 

.m^CD^miiRNA (RNAi ; RNA interference^) , 
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tmmiz. *mw?>#v*2 («, dna) <d 

:/^F3^tt*RE©#U*£U:r^F («, DNA) 

*tt*& IBJPttJMtt, *M£J»ft> KMttlt* 

NAU ^aOD^ffi (ffil. Nature, 411#, 494H, 2001 

(« t TRENDS in Molecular Medicine, 7#, 221 
H. 200l¥) l:*UT, **9!<0#U*£U*?-F©E 

LTHIt * i t 5. #JAte\ 
HJO^y^K^r^- FT5RNA©— ffiK&»£>y #1f 20 

£ e ±E©— *BRNA*&ttU#1f>rA*±B : ?K ■ 

^F£B«KlUTB»ffcU a#T4Ct*«T*S. 
CO 0 5 2] [5] ***©tt#*«*r«KK 

x*. wan, ^*iWtia«ia«*», ^sites^ 

EJPtt**, SffittJMfc, tt«M£ffiJI£, JiL«Xn 

Z?9> Vi", ■S-^tti*) KttbTi&P 

T> M0.0 1-20mg/kgMi^ £?£L< 
HO.l-lOmg/kgMiS, ££>ic£r£L<te 
0 . l-5mg/k gtemfMS£, lBl~5HIg£, 
»*b<»41 B 1-308*, HMRtt»fcJ:0S-*-r* so 
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">p^ysu, sum, »»*Jtt£a**tfsns. ^sia 

^ffli^n^o *«P«4-o&«>©lftjSIM*tLTtt, ffil 

m+ &T&$i#L &ft&mm. m^mm, aaK&ttm 
^ot, «ah ±E«#*fctt^©a[*ii#a»*jt 

«. 3-9 J— M , #'J7W-^ 

HCO— 5 0 (polyoxyethylene (5 Omol) adduct of 
hydrogenatedcastor oil) ] t£ cif L 0f ^ IT t) cfc 

±Ett**fcn*©*S:a#c[)*ii^a*jt 

SB«"rsct^ctoT»IBSns. ±B©gPffl*fcli 

ft©a*»fi»i*afcoa*5-5oomg, ^ofcw 

a»SlT« 5-1 00mg> -^cote^sa^T^ 10-2 
tO 0 5 3 ] (6] *58«©^>;^KSfcttDNAfc 
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KBfiB BttflStttt£B («. «tt««S*, 
7WW-««, ?6»ffi, AttJUtt, AEiP 
tUT«ffit*»^tt. »**Rfc«oTBaMfcT*c: 

ttffl"T*»^tt, *J5WODNAS»Jll»4littl/ h □ 
<;l/X7Vyi-f7 H^^*^^— &£©BMi& 

©DNA**3S^W^B«&6tl*4>»<Da#:, #*Sd, 

mmm. ^h^;k KBaii. £5tsu isdadttifttt) 
oa#«tt, a##a, »*ks, &ttmtzE 

«\ ft# (60kgiLT) IC*5^T«U -Btc^^^J 
O.lmg-lOOmg, (JiKHRl. 0 — 5 0m 
g, cfc9#£L<te*9l. 0-20mgT*5. *SP 

»*ca#-r*»&tt, ^©iiuis#«na#»*, 
b&. st^ a##ffi&£K<fct)T 

fta*»J©»TttiB*M*.«, &# (6 0kg<hL 
T) d&ViTte, -StC^#^0. 01-30mg^ 40 
S> #SL<ttft0. l-20mggS, J:D»^l< 
tei^O. 1-1 0mgi8*»lttt»l:«tt)fi4t5© 
**»ffl-&Tft«». flfi<0»«(0«*t), 60kg^fe0l: 
»J*Lfc*€:a#T£££a*T**. *fS9IG>DNACD 

a#»«* %t*K«. a#*tttt£fc 

«kDBBtt»*j&«, 8Pg4(Oi^, 
£# (60kgitt) KiSHTtt, -an^^o. 
lmg-lOOmg, »*L<ttfil. 0-50mg, 

a-^-rs«^«, fwi[s]S4Mg^ so 
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». a^ffittftcfcoTfeatt-s**, 

a##aU©»TttB*«Atf, A# (6 0kg<hLT) tC 
*3^T«, — HKOffttO. 0 1- 3 0mggft, ff£ 
L<^0. l-2 0mgi«, i0»*l<tt»0. 
1-1 0mggS*»MaS*tCcfc0a^--rso^ffffi^ 
ffiODib#J^^^fe, 6 0 k gSfcDKSlJEL,*: ■ 

[0 0 5 4] [7] *^©DNA^n»«lOffttS 

f^SDNA (*»9B©»*tt«IDNAtKET5 

#389fte* (1) *SMW*ttDNA^fclW 
OMDNA*tT«#t h«¥Lft«K (2) #t h* 

(i) es^tttt. 

(3) y!yB»*d*V^^*fctt7^ htf*SJiE 
(2) KB<B»«J, 43ck^ (4) *jfflC!)ft*ttDNA 

ffi, DEAE-fWh7>Sftfl:J:0ltttt5D 
NASraiATSCtlCcfcoTffffi-r-B^t^T**. £ 
fc. SDNA«ASffil:«t0, #«BJlS, 4#0Kg, ffi 
B«Ba:i:fCB«fr4*BW©n*ttDNAtWA 
U »B«B. BB««a:£^5pJffl-r«)^tt)T?#, 2 
etc, C.ne>IOBft±jCoiE*«Bi:4i»©fflBlBi#ffi 
J: 0 Mk£- $ it £ Z. £ iZ & 0 # % m <D D N A m A Hi #3 £ 

t^u/h, AA7^- -7^7A, 77h)5:M^6 

T, C57BL/6S8E, DBA2*«5&fc\ 
IT, B6C3Fim BDFim B6D2Fi» 
tt, BALB/cm ICRSJtftt') ifc«7 7h 
(OTAti. Wi s t a r, SDfc£) UVi. 

Tni?Litj^iJ tLTH ±E©*k h*¥L»ft^<teJC t 

[0 0 5 5] *K«0»*ttDNAfcll #thi*¥L» 
•*<**Wl/T^-5»**«©DNATB3a:<, l^tz/v 
«?L»i*^6*B • »aBSnfc*5fi«<ODNA*ti5. 



(22) 
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*aSW©«»DNAil/T«, 7t<7)#^sj£>DNA<7)it 

SDNAft^fflliSns, #5E 9! <Efl*ft DNAH 

KSAS-frSlC&fcoTte, iDNA^IMlT^I 
^t^^yPt-^- <9T»C^L*:DNA3>A h 

38«<0t hDNA*WAS-fr*»^ £n£fflmtta*i* 

SSSODNASr^SSS-a-^Sfta^nqE— * 
-©TflEK, *8S©khDNA*ft6l/ftDNAa> 

t^Ctl:J:oT*^DNA^ItSDNAi 
[0 0 5 6] ^QJ(7)^>A 0 ^McD^^^^-<i:LT 
h\ ##li3*(Z>:/^A5 ky7 — *J1*E<DW7TV 
JbA , 7 # ~>X7 ^ ^ JUT, £ 7c ^N'^zl □ ^ >r ^ A & £ 

a, ^□x-sifo^-ouA, jc^j^, ¥LSS^-f 

Jl/A, ^Ut^^^X^a tC**-raDNA(7)yD^E 

ot: — ^ — , 7;u^^>, -f>XU>I I, ^7 

D7'7^>I I, X^A^ — if, lU70*If>, X 

4, J7-y> i m&^zti im> -p-i & v y t? amp 

>T fflSKJgStttTVkfrU y *7yy 9 — tf, 
hUlJAfiJSttHf. rtfilHi:/*-?n-> if 
(-fed i e 2 £ffl££n£) , ir h y r>A7J »J OhsT 
5V>->3 V>M4tMm (Na, K-ATP a s e) , 
-zL-nyj hUM. **utt*^ > I te&tf 

I I A, ^^□^□T^t-fllE^>th^-, M 
HC^AIialH (H-2L) , H-ras, l/ZX so 
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(TPO) , #'J^fH«8Mfla (EF-1 
a) , ]37^7 C >, a*±tfi3 5*5/>*«l, ^^"f>> 
StHl*5£tf2, axU>li^>WI, fD^D7' 
U>, Thy-1, ftfi^D^UX HggpJ^SB (VN 
P) , M75n^f HPn>^?>>h, $^Pk' 
>, hDfc>C, ¥Ma7^5 1 >, 7U7ujl>5- 
77'J >A, AV7Vv>^£©7 0 n^-^^^ 

h^^a^^^D^- kh#'J^7°f Hi 
Mif la (EF-1 a) cd:/d^-^-, t h&<£ 
(/-7 MJ 0 7£^>:/n^— ^~fc£##ST&£>. 
±E^i7^-tt, DNA*A*?Ll!i*H*3liTSM«i:-r 

s^yfe>^i—RNAoe**jms-r«)iB?u (-mz 

>WWOSV4 0 tSi£&m\<**>tl2>. 

[0 0 5 7] ^(7)1, gft£T>5^*teDNA£$<~>l;: 
B»S$t*SWTSDNA©^^7-fy>^>yt 
;k x>A>lt— N A<7M > h D >oo— g& 

t h JL»» (MAtf, 

£A&<i:) ME, Mtt^tfflK 

S*DNA;fe«fc^JR©<MKrV ADNA^^^ 1 J - 
J:0^VADNACD^T*S^«-BBi:LT, SfcJiffF 
Eg, ML ¥«JBimaS, lifffii*RNAJ:^^ 

^>d<h^ffi3fc^p n*ttOS#DNAIt ±IBCD 

CfctfT**. RBK«*ttDNAWA»*»Ci3^ 
T^Ib^)§DNA3>^h7^hi:lT, mjfBcO^D 

a«S1i-«il*ODNAX^»*ffi*Cct0fP«"r-5^t 

Aco*A«. »*«Sl»ftOK*«IB16i5«t«#«l8Sa)r 
^Ti:m5i5Hlt8$n5. DNAWA«©ffHU 

cfcWjffl]E(DT^T(C^0^cD^*14DNA^«Jf"r^> 
«0J^MDNA^§tt|l^;: 

ttDNASrft3£t«»-r*C:iftaiBbT, RDNAfi 
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Ate, »**?Lii^(D]E^fflK43i:^ifflJ!a^^:TtCig 
3B»C#aET3><t'5^ai«dns. DNA^A&GD^tBIft 

*5S^(7)^5l5ttDNA*ia*Jlc:Wr*. iADNA^^I 

£3£iBT£ £ <h «fc 0 "T^T ©^RjWRD 

[0 0 5 8] *«W©iE#DNA**-r-6#fc; h&£?LE!] 
*5BWOiE*DNA*«3lE»8IS*6nT*0, ft 

fttt ct)je^ d n a vmm ~r & z t \z & o inw iz 

mA.\i. *5B«OiE*DNA«A»**fflliT, #58 9i 
n*ttjE*DNA**A**fci«9l»*tt, iSBILfe* 

ttDNA*«SI:«»T5it*itBLtRDNA«t 

^-<hc£>DNA:3>A 31^(7)DNAI^^ 
*tt**S^©**DNA©*Att, »*«**L»tt<DE 
£ c DNA»A«©fPffl»»©E^ffltttc43t>T*»W 
*©K*«BJB43«fctf#lffllBO±T^#K9a<D**DNA 

B©±TK*R9l©*#DNA*«rr<5. SADNA^ 40 

^<DK^(7)ii^^^iS*r^ £ <h £ «fc »9t^TWl^ 
DNAS:Wr*cfc5*C*JWB«;-r«iC:i*«-r*-&. 

[ 0 0 5 9 ] *»«©*«DNAS:St5*t hi*¥L» 
fttt, *fBW©a#DNA**K»?Baii-&nT45 0, 
fiEttOJEWDN AO^Sg^lS*-r^> £ <h tCJ: 0*»Mic 

LTfiJffllT* - 
Z>a WAH *56«0S*DNAi|A»«S:ffl^T, * 
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93 & ± C CD 3£ fit * }&* ^ CO *W * f r ft -5 £ £ pjfg 

**>/^K<Z)«1iER&* (dominant negatived) £ 
afWT^^E^ti**. #3S9l<Ott*K*DNA 

^DNA«A»#fO^OffitDflJffipJ^tt^LT, 
tf, 

@*»^ODNA*A»*©aL»+©DNAfcL<ttR 
NA^IiMf^, *fcJ4DNAHJ;0»aStlfcsS 

(3>DNA*#i-s»i«©MiBft*qiiiai«*slft*BJCcfc^ 

©IBB<D*flB<0W?fc, 

Bttifd**^ 6*1-5. £6tc, *JJ«oDNAiAB* 
[0 0 6 0 ] **^©DNAWA»Hl^6#l»» 

mmiz^o, mmi-fzDNAmAMmcDmm, tcomm 

£6tC, *«W©^>/^^M*«B©»3£Yfc, 7 

mmw<Dtz&<Dmmm9c*m£uz> a zziz, 
0dna»a»«*i^t, *9tm<o^>m;nomm 

3EWODNA*Att«*fctt**WOn*ttDNA5S31 
[0 0 6 1 ] [8] ;y>7»?MMIl 
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»*£iSffc-rso -rafc-fe, (i) ^^bjcd 

(2) KDNA^l/#-^-ief («, AflIffiSl*(D 

SttftSftfclB (1) Ett<0e#«BS> (3) 
-f '»»ttT**±B (1) E«<DEIMfflfla, (4) # 
t h«A»**«yy»»ft"C»«±IE (1) f2«a)K^ 
«BB3. (5) y^*»tt^v^XT*S±S5 (4) !2« 
OESMfflJia. (6) *3eW©DNA#*»ttfls£nfcK 
DNA«g^tM*a»», (7) RDNA^l/# 

^ -i£f^*»W©D N A iztt^r z> y a — comu 
»TT»»U5*±I5 (6) E«©#k hn*¥L»«K 

(8) *t hnsa»«5^yu/#»ft-P*S±K (6) 12 
«®*thi«3l»», (9) y7t»*^^^T*5 
±E (8) E«©#t h«*L»*, *3<fctf (10) ±E 

(7) E«®IM*J{;:, KKMfc*«*«*U 

A^»-r*yD*-^-Stt*ffiil*fcttKl* 
^^tl^T^c *JfBW©DNA^Sttfl:Snfc*h h 
^©DNA^A^W^^S^riDA-SCttCilP, DNA 

ilC^O, DNA^HftM^*56K©^>^^»0«3S 
*B*WS&V> (J^T> *58K®y7^7^hDNAt» 

S*fflfi£l§ET£) *b hiffi¥L»«li:LT«, 

89E£l^«<Dfc©rtMil>£n£>o 

[0 0 6 2] *»WODNAfcAafcWJCjP*tlinA-S* 
StLTH «Atf, iefI*Wfftl:«k0 8DNA 
EM©-8fcXtt£»<&»JI*. ttDNA*#A*fctt»» 

0*%,W(DJ y&TV hDNA^Utntfi^. 
H(DDNAWBttftShfc#k hPft¥LM«E&»B 

(ETF. **W©DNATiSttftES«Blia*fctt**W 
0/y^7»>hES18Iliail»E"r«)) ©*#«iLT 

©D'NASfil, ^X*y>^#(C**V<~>>faj 
tt«fe^> A-f dfnv>f -»Htt»fi^Sft*t"r*K 

■fe'ae^) , cat (jD7A7iZD-A7t?Ah 



3?**ISS-&*DNABM po 1 yAfd-Jnv 

tfj-)l&£) ^flAl, ^±&*yir>>^--RNA£ 

■T*«t5tC«l»LfcDNAiB2W*«-rftDNA«| 

E SJfflJi§fCOl^T*56W<DDNA±*ftli«-^CD5fiS<^ 
DN AEWS^P-^ Lfclfif WW ^-tf-y 
10 3 >flWf&&^te^— tfyT-J /^^-ICQDNA 

E^J t * - y u/ >r > ^ ^ ^ - f^» t lx w 

©DNA£(^ifi»««©DNAE?!l4^<T-tL 

[0 0 6 3] ffiBaftASSCiO^CDN 
A*^FfSft*-fr*7cOES«efitUTtt, W^.B, 

fcEvansiKau f ma0)*ft(:ipi;T»L<»S 

20 Sft, — fifitttl 2 9^COESfflJ|g^^$nT^^ 

to««*Tftft*»«cilfi»«*d*W6^a:E SfflB* 

»»t*&£OIWT«AH C57BL/67^7X^ 
C 5 7 BL/6(DS0P»a>4>ft££DBA/2 £©3»t 
tJ:0a«LfcBDFi7^ (C57BL/6iDB 

^3ft 0 BDFiY^XH S5P»3&«#<, ^O, 9P# 
5t*T*ft£l'i'5fiL«StCjDAT, C57BL/67^7 
£«*lc:j$O<0T* cn£JBl>T»Snfc:E S*fflJBH*l 
30 i^7-)7^fmL^tt, C57BL/67^^ 
W7^^nmctTf0Se«#g^C5 7 BL 

/ 6 tcttAft n £^pJSET»ft *T^r*iJtc:ffl ii» 

3. 5 BB©Eft»*rfcfflTSJ&*. £ttJ£*ntC 8 «B&SB 

40 jtcO^JSiJSrfr^^Ct^SSbli. ES*fflB^ltt«<0¥iJ 
S^fttLTH W^tf, PCRii(:i:0Y^M±(D 

fcOWilt, 1 rFnx-SS^ESJfflBSK (» 5 0 
fl) T^tTC7)T\ iS«*D«fC*»-5ESJffl»©IB— 

so [0 0 6 4] Iktz. iz*tl/^y 3 >tLTH 



(25) 
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fTi t#6n«>ESfflJia<7)»fe#gcttiE« 

ftoioox*«a*L^ tHSEoiKattawftfWG) 

= 4 0Tfc5ifi) i:S^D-r>^fS^<!:^i^ 

COT, a*»<»««f«r*c:4:*^*"C*«. «A 

STOItai*«!S©<t5a:jBS«c7-<-^-lfflB± io 
TL I F (1 - 1 0 0 0 0 U/m 1 ) SffiTJC^K*^ 
(#£L<te, 5%^X, 9 5 %Q%$Ltz 
\$5%mm* 5 9 0%^) T?»3 7 , CT 

«jyy>/EDTAS« (I#0. 001-0. 5%h 
U^»/0. l-5mM EDTA, »*L<tt»9 
0. lXh'J^»/lmM EDTA) jMlliO* 

& £ Ti¥56«frr * - ^ ct o , iMiia, ams. ^jb 

0 CM. J. Evans&c^M. H. Kauf 
man, Wft- (Nature) S2 9 2#, 1 

5 41, 1 9 8 1$;G. R. Martin -fa 
is— 4 >>?7s • • ±->3^-^ • 7#x^- ■ 

• t-fX/X • a-X7X- (Proc. Natl. 30 
Acad. Sci. U. S. A. ) S7 8 #> 7 

6 3 41, 1 9 8 1f ;T. C. Doetschm 
an 5?* — ^ • ^ - X>yj^-P> f — • T> 

2 71, 1 9 8 5¥] , *Jg*OESIB*»fl:StT 
»6n**569B<ODNA5S3R5F±«fiJ4, ^>t , hnll 

tt, KftftOmRNAS^^a^ffi^fflViTaiJ^LTFa 
df-^^^-ft^^XHSWIBBSfcttv^^WieBKlWA 

n a d*^fsttft £ nfc d n a ie?y ^ae^ti h «&» tc 

cfcO, -7»>XE*fflBSfcttv»>^5P«BBOSfte(*±(0 
*»980DNAtxn*b5flHfi»A*3f5Ctl: 
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?B©DNA±ifel«©ie»©DNAE^J*7 p D-7't 
L It it If > / \ -f ^ 1 J ^ - f if - v 3 > M Vr * fc tt ^ - ^ ^ 
t-W >^^^^-±^DNASB^iJ^, *—*fv"r4 y$ 

ie»««©DNAEjyt*^7^V— tLfcPCRffi«I 

«B*ffiVifc«-&tt 1 agT«ra«*AJc<fco, 

CE)DNA*^fgtt{bSn&IBB««:^D-— >i^b, 
©HBBSBS&WpH!, flIAtf, 8«B»B©#t MflMUtt 

IfcttttiEW^RWODNAJfiSfe^MBtAafcWKJE 
*Lfc**W©DNAie*fe^Mfi4:©H#36^*i«S 
n***7»«rr&*. 7»4fe<0£JMHB<D— » 

#X»Lfc*3EW©DNAjB*fcO»fr, £<£>£5&^ 

* chiE^fs^^^sar * r <h tc «t o » 

NA**fet3»IBT«S6SnfcB#*, 3-b 

-f ^ CK y^jL^i/B >iiTDNA^$aAt^u(h 
>^^-£^£teftK^ALfc 

ae : FffiRi»aiA»c«fco*«w©DNAjs*c**©** 

S^DNA?&V7^7^h$nTt^l#H £SBJC 
±0#6ftfelM*i#t)KDNAtfy y^Y^h^tlX 

N AtffiHSftfiftiOH^^^Jh^lf-f =f- hilj^^^ 

ttBT»wr ^> ^ ^ iz^Qfjhmmzmz ct^ts*. 

?fiftDNA**t4*^ h^ct^-rnif-r 

2ftit&hhm*Mimtimmm\** **«oDNA»a 
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[0 0 6 6] [8 a) ^WCDDNAOlXm^mmteZ 

mm • jHjtTsciiswtit-j-*, *s^dna©^ 10 

aeflSffifcUSE, f&«fflif8ft&ffl 

Wfctt* *3B9B©DNA»S5F±#t hnm»1fcS, » 20 
<£>&§§W, ffitit **®ffi»ft£©£Yb£»«iLTtt 

[0 0 6 7] BEXd7U"-->* r *«T»6nfc{b-&*tt 
&Jtfcl/TH ftfltt tttt. U> 



=F, ty>*, ^7, -f*, 

s^-h^^f 

S£\ -^WtCfigA (#fi6 0kg£LT) cDHtt^S 

0.1-lOOmg, L < UK 1 . 0-50mg, 
«fcD#*L<ttttl. 0-2 0mgS4tS. 
£iS-£-r*»*tt, Kfl:**© 1 lsia#«ttta:#»*, 

ttit»J<D»-eH*rifcA (60kgilT) (OUttBHStt 

»£s<as«ic«#-r*«^ -B\z-D%mt^m*m 

0. 0 1- 3 0mgga, ff^KUftO. 1 - 2 0 m 
gg£* cfc0^^L<^^0. l-10mgiS^I 

6 0 k g ifc 0 (III Lf;I«4tl) ^ i^'T t 

[0 0 6 8] [8 b] ^0DNA«tt^7°D^- 

Sut^ffitt^^DNAIlMt^yP^ 

TH lWIEUfc*»*©DNA*a^±#hhi«JL»* 
(D^Tfc* *38W<ODNA^U#— ^— Jte^SWA-T 

WODNA^»r*ynqE-^--©IS!lllTT5Saab5* 
(lacz) , pj®tt7;u* U :7*x:7t tfse^ 

[0 0 6 9 ] *^BjCDDNA^U^-^-ite^T®^ 

/N°^S^I3- F-r*DNA««<3!>-8B**:l»BS*0/3 
-^f^^7 h->^— tf»fi^ (1 acZ) T'lftLTl^ 
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3%?%o fi£oT> 5-7Dt-4-^7DD-3 
-*>\*V)l>-B-ji7l7h\£7Jis\ i (X-gal) 

(PBS) X-ga l £<&tfSfee 

$Tc\ M*fctt3 710^^, #9 3 0#&l*L 1P#WI 
E*S£i*£f£, ««S*$lmM EDTA/PBS*g 

[0070] r^^ 'j-z>^«T#6nfcfl:^«tt 

WAB, *£«^ tttt, U>K, *Mfc**«, 

[0 0 7 1 ] ^JSWtODNA^i-S^D^E— ^ 

&£) * «8Stt**ffi, 

(«, 7W^-ttM, ft©^, lite* 
JEJPttJMfe, BttttJMK. ft«tt«r*fft, jbCXn 
ttJMft, M*B*&£) ftAf^^K •»* 

mm?z>££tfT~zz>o z<D£oizi,Tftt>nz>mm 

1t^> t^v, «^>, 97, -f V)Vtl 
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«*tf, *»WODNAK3*-r* 

B*s*©»#jc*viTtt, -B\z-Dm%it^m^o . 

l~10 0mg, »*U<tt»l. 0-5 Omg, <£ 0 
#*L<tt»l. 0-20mggm *SBPWi:a 

10 Ei^^f^oT^M^)^ «AH *38«©DNA 

^Tii#JBijcA (6 0kg<hLT) ©«ttHStt»£*<& 
Itt:^t^i^, -Bfcr?#BEft-&«**S0. 0 1 
— 3 0mg8ft* ff^L<ti*?jO. l-2 0mggl 
ct0»SL<tt«0. 1-1 0mgl«^#ift»i:J: 
0Jl#r*©3&*»«^T*S. «(O»ft<0«^t>, 6 0 

[0 0 7 2] #5S9§©DNAK#"f 

20 — JftMtCfiKA (#a 60kgi IT) OH ttr^g14M^ 

1 0 Omg, #SL<tt#5>l. 0-50mg, 
L<tt*5l. 0-2 0mgg4n. *iP»f:84T 

tt<fr&»«o i 

ii«fiEA ( 6 0 k g <h IT) <Z)«ttHSttjl*^S©ft# 

i::K^rrs*&. -stcoti^^^o. oi-3 

Omg^it, »*U<tt*30. l-20mgfIS> <£ D 
so »'*L<tt»0. l-10mggie«it(:i;«3e 
^?2><Dtf&m&T?&Z>o 6 0kg 

lc, *»«ODNAJga^4*t h«MM6tt, 
©DNAfc^-rs^nqE-^-^ettftffiitifcttB^ 

TtfflT^O, **9B©DNA*S^JCiBH"rS#« 

ft§i«tLT^T^§. 
[0 0 7 3] *WJB»45J:^HffiJC*5l^T, *»^7^ 

so ysadf^BSf-e^tsa^ iupac-iub 
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Commission on Biochemical Nomenclature 

DNA 
cDNA 

A 

T 

G 

C 

R 

Y 

K 

M 

S 

W 
RNA 
mRNA 
d ATP 
d TTP 
d GTP 
d CTP 
ATP 
EDTA 
SD S 



[0 0 7 4] 
G 1 y 
A 1 a 
V a I 
Leu 
I 1 e 
S e r 
Th r 
C y s 
Me t 
G 1 u 
Asp 



AU > 

p-f ->> 

-feU > 

^;t^ ^ 

Me 
E t 
B u 
P h 
TC 
T o s 
CHO 
B z 1 
Cl2-Bzl 
B o m 
Z 

C 1 -z 
B r - Z 
B o c 



7f-> 

r^x> (A) ^tMtfy-y (G) 

~>r->> (C) ^^Hf5> (T) 

^y-> (G) £*:te^> (T) 

7f-> (A) Sfctt3^h5/> (C) 

^7X> (G) Sfc|jyhy> (C) 

r^-> (A) Sfctt^S > (T) 

r^yy'yy y>E'J >K 
r^yyfy>EU >^ 
7fVy>E'J >^ 

L y s 
A r g 
H i s 
P h e 
Ty r 
30 T r p 
Pro 
. A s n 
G 1 n 
p G 1 u 
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tXfyy 

^□:>> 
h 1 J y h 7 7 / 
yn'Jy 
7X/^^> 
a > 

[0075] mtz. ^mmm^mm^n^mmm. « 

f77'Jy>-4 (R) -*J«+* 5 Hi 

p - h)m>X)l7*—)i> 
^>>^ 

2, 6 -i?&nai>z/)), 

2 - ^DO^yyM^y^M-^ 
t -T'h^y^MzJl, 



1 
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DNP 
T r t 
Bum 
Fmoc 
HOB t 
HOOB 

HONB 



DCC 

[0 0 7 6] *m9unw<DRmm<DB&mmt* j^t<t) 

E^J£^To 

CE?'J#^- : 1] 77hCLCAl^>/^S(DM7 
(E?U#^ : 2] E*US*»: 1 TS$n§75 /SE^J 

ittEaiss-r. 
immn : 9 ) § 

CE3?'J#^ : 10) 

cO^SE^'J^^To 
CE^iJ#^ : 1 2) *JB«2Tffili6nfcT a qMa n 

ce^js^ : i3) mmm3xmi^nrzy°^^^-i 

CE^'J#^ : 14) *KS«3Tffl^6n&^-f V- 1 

CE^J#^ : 15) *»m*<ktf*S«3TJ8^&n 

[E^WHf : 16) ^!M3Tffi^WcM13RV^ 

^-©jfcSSE^J^r^-r. 
[ffi&mn : 17) ^Jg«3T^V^nfc^^<V- 1 

[E^'JS^ : 18) ^IJSW 3 TJB^Sftfc:/^ 1 
3<0*&MBM**-r. 

£E?'J#^ : 19) *Ma3TfflUbnfc7 7^f7-A 
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t -yh + v^fJI/ 
n- 9 -yjir^u-ji* 
1 -h Hn+x^>Xh U 7*7— ^ 
3,4-ytFD~3-tHo^y-4 ~^^rV - 
1,2, 3-^>7hU7y> 
: 1-b Fn^y-5VMM>-2,3-y^M^H^ 



1 TMt^nfc^7^ , 7- 7 CO 



P 1 ©*a»E2W**T. 
(E?iJ#^§ : 2 0 ) 
P 2 ©tIS^J^^f 0 

CE^J#-^ : 2 1) HJfiWlTfflt^nfc^^-f V-Ul 
9 y^-rv— ©**EM«r*"r. 
CE?U#^:2 2) 77 hCLCAl^>A^l07^ 

[E#l#*§ : 2 3) E3*J#-^ : 2 2Ti$n§75/8 
mm^-t&yy KCL C A l^>/^R^3-Kt-5 
DNA©ll^J^^to 

CE^J#^ : 2 4) tMSTil^n^^-f^l 

CE3*J#^: 2 5) *««3Tm>€>nfc:/7-rv-l 
SCD^SE^J^^-Tc 

[0 0 7 7 ] KT©StJfi«3T?»e>nfc»K«SM*cEsch 
erichia coli T0P10/pCR-BluntII-rCLCAlte* 2 0 0 2 
¥1^9 0^^«*^<BrS*lTI 1#SS1 
Sft6 (M#^3 0 5 - 8 5 6 6) ©^ufT^Alt 

RM B P - 7 8 4 6 £ LT> 2 0 0 1^12^189 

^6*Ej»*iEreffi;iiK+=*mr2Te ntss^ 

(£Sffi#-Sf 532-8686) <Z)B*Ei* A ■ 

( I F O) fc*ft»# I F O 1 6 7 4 2 £ LT^FfE£ 

[0 0 7 8] 

77KLCA liHS^tf^D — ~>2f 
thCLCAHfif©JiSEM [$V5y27* (Geno 
mics) . 54#> 200H (1998) ) , V^7Xgob-5fi 
e^^ffiSE^J [A-f**5#;i/ 7>F A>f*7^ 
istlJl H^zl-^— i>3> (Biochem. Bio 

phys. Res. Commun.) , 255#, 347H (1999) ) 43d:tf 

^CLCAHfi^oJtiiJij C7^y*ns;*;i/ 

tfJ^yZ* (Physiol. Genomics) • 3#, 101H (200 
0) ) CD*iiE^J«:##tcLT5«(7)y7>fv- [7^ 
-f-7-1 (E^J#^: 3) , ^7^-7-2 (E?iJ## : 
4) , y^-TV-3 (E?U#*f : 5) > :/^-f^-4 
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($&&mn : 6) *5Jtt*77>rv— 5 (E?»J#-^: 
7) ] ftttff . ^fiEL/t. *tc, HHttMiaX*^ 
ISOGEN 

LfCo u^iRNA 200ng*ffl^#W£LTTaqMan Gol 
d RT-PCR Kit (777^ hVHty^rAXaS) £^ 
tiT100Ml©5J6ffi f f , "CiSe^SJS^ct 0 c DNA^p 
^cb^o C0cDNA*»atLT^ V-l £7? 

<h7 6 7<7-3, ^7^7-3 chy7<V-5(7)i^ 
MTPCR^Tom 7^fD— < X*«Sc»^«tO : f' 10 
fflSn****ODNAIRM-^itiHan*^i:*B» 
7c 0 K/SteTakara Ex Taq (^S^ttM) ^rffl^Tit- 
VJHM ^77- Gene Amp PCR System 9700 — 4^>X 

MT, **D94 , CT1»IBS*S J &*:«, 94 
*CT10&\ 65X:7?30#, 72rT2#30&£lRj6*iM^;U 
£LT35*M^;M*9iiU ««tt72lCT10»fUlB[«* 
it/Co »&tl^DNA»r>T-«pT7 Blue-T vector (Novag 

X^-fV — (iB^J#^ : 1 5) , U19 X^-fV- (gfi?lj 

: 21) 2«<Z)^3cX^-1'V- CX^-TV- 20 

6 (Si&mn : 8) 43J:^^7<V-7 (gE^"J#^ : 
9) ] ftffl^TIM *7)li'—2X.>7sKfo$:ft\,^ 
DNAy- ^X>1t— 3 7 7 3r>x;i^— ft®) 

Tf»SttfcEtt»©*XEW*ft£Ufc. 7 
hCLCA iag^(&8B«**E*J£:l,T 1 8 7 91 
©*MB*l£»5£Lfc (E?«#*f : 2) . E?U#^ : 2 
TS^n^iftSffi^J^SlC. 6 2 5<S<D7S /&E?U*: 
(E?«#^ : 1) o R8B#7 5y&E?iJte, t 
hCLCAl^M^ra<t«7 5%, 7'Wgob 
- 5©#JK-r*E3WtJ4 8 8XOttHtt*tLTVifc. so 
[0 0 7 9 ] HIM 2 

?y hWttn,M±J$ifflmiz£>!,lZ> I L - 1 3*10^J:S 
77hCLCAl S6?<2)?&£K* 

Kg] . smmmm^m. mamjs) 

v^X IL-13, hhIL-13, V^IL- 
4, fch I L-4*5ck^hh IL-9*, tn^timm 40 
Ih 543«t^25ng/mlTjSSDb, S^JP8 B«©±R N A* 
RNeasy 96 Kit (QIAGENttfiD *ffl^T«U4bfc, Ctl 
^>©^RNA^rtB^«^<hbTTaqMan Gold RT-PCR Kit 
(77 p 7-1' K/Hty^rAXaR) £ffl^T100Ail<& 
MWT»^lt4:J:0cDNA^^U: o ^co 
■^©lOMl^fll^TABI PRISM 7700^ — ^X^t-V 
^9 9 — (7X7^ hVW*->^7-AX4tai) 
TaqMan PCRStlct 0, 5 * h C L C A 1 itg^n bT— ft 
Ite^MkttiKffl^&X^'fv- (X5>f 
v-8 (E#l#*t : 10) , X^<^-9 (E«#f : so 
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11)3 fccktf T a q M a n Xn — 7 (EJ»J#t : 1 
2) tePrimer Express XD A ^TlSIt L#l„ Ta 
qMan X D — X CO !✓ ^ — ^ — £ ^ £ te6- carboxyfluoresce 
in (FAM) ftttfflLfc. ^pE^<hl/T7 7 hGAPD 
HIgfOa tT— ft^TaqMan Rodent GAPDH Control Re 
agents VIC Probe (777-f H/W^y^fAXttS) 

GAPDHaefSfcO©^^ hCLCA H£f3h e 

7 7 h C L C A 1 [ i I L — 1 3(C L 

frofc (HI) . 
[0 0 8 0] ^J£#J3 

(1) 7 7 h C L C A 1 ^iMfcf©^ D-Z>y* 

mmmix-mmvrz^y k pjkm^rn a j; oorna P ur 

ification kit (Amersham pharmacia biotechttSD ^ 
/3^TmRNA£fiML7c 0 -OmRNA 1 tigZtti^ttmt L 
TMarathon cDNA Amplification Kit (Clontech1±S^) 
£m>TAdaptor-ligated cDNA£r^J5£L£:. 5' -RACE CD 
££>K, ClCDcDNA^^tLTT'^-rv— 1 0 (E^"J# 
f : 13) i77^7-AP 1 (E£l*4 : 1 9) (CI 
ontechftg) (Dm&&£) J &X~?CR$:ft'Dtz'&, ^(DKfc 

m^mm^y^^^-i 1 (e^j#-^ : 14) tX7^f 

V — A P 2 (E#l#*f : 2 0) (Clontechft^) (£>ffi* 
^fritTnested PCR£?Tt/>> Jtfl LT#fcDNAI^tt-£pCR 
II-T0P0 vector (InvitrogenttSl) ^^D-->Xl 
fee T7 XD^-X7<7- (I2^J#^ : 15) , M 
13RV X7^ '7'- (lE^JS^ : 16) ^>^^T1t-r^;i/ 
-^X>^JRiS$:fTV^ KDNAy-^X>^-3 
1 0 0 (777-1' K/W^S^T^X&S) 
EJC*©**EM*»SUfco 77hCLC 
A 1 N*»75 y KEJIl:1iat-6«IEHtt**ft 
T^»of:OT, $^II77^"7-l 2 (S2^'J#-^ : 
1 7) ^^^cb, Adaptor-ligated cDNAS:«S^, 
^f7-AP2 (Clontechagf) tOtt^to^TPCR* 
fT^> «!«bT*&DNA»fM-Oia*E?Ufcit«, *3ttD 
NA->-^x>1t-3 100 (7X7^K/W*y^f 
AXttS) Tftftlxfc, -^COfe*, 77hCLCAl 

n 7 ^ j m w $m-r Z> JSlE^iJ *«*J L fc c s 

fc, 3'-RACEOfc^H, Adaptor-ligated cDNA^^^i 
LT77^7-3i77'1'7-APl (ClontechttS) 
©»*^*3i*-TPCR*fTofca, -t©SJiBi*€:»a!lcX 
7^7-13 (IB^J#-^ : 18) ^77-f7-AP2 

(ClontechttS) ©tt^^toH-rnested PCR^fTO^« 
ttl^Tii«bT*fcDNA»fM-©**E5H*it». S3ttD 
NAy-7X>1t-3l 0 0 (777^f KA-f*^^^ 
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±©*S*, 77 KLCA1 ^±gite^« 2 7 3 0 

3) o E^J#*§ : 2 3TS$n§aSS^-Ht5 
9 1 OfflCOy^yKE^JS:, lE^J*-^ : 2 2C^ 0 E 
?|J#-S§ : 2 2T^£n3 7ay^i2^J£^Wf £^>/^ 
^S^> 77hCLCAl^>/^S^U;. 77 
NCLCA1^>/^1(1 7>ySU^ThhCL 
CAl<h76%, -7^gob-5(!:89%©ffi^M 10 

-tn-ensufc. e#i#*i: 2 2T^$n^7^yKis 

W©*2 6 8»I*6*8 8 9#SH SH^J#^ : It 
&Sn*73y*E#l<0JS4#B*>S»6 2 5#@<7>:7 
SyKE^J£l^-Tfc-3£:. E3*J#^ : 
^/KE^J©Sl#e^e>S3#gC0Ty r-Gly- 
LeuH E?'J#^§ : 2 2 TS$ni>75 J ^E^JCDff! 
2 6 5SS^^2 6 sn-Gln-Ar 
gK«»**lT^*>. E^'J#^ : 2T*$ns**E?U 
081#@*^SlOSl©S|iJH EJ0» 
^: 2 3 (DtlS^JTliA A A A C C A A C G 1:11$ 20 
nt^5. £ll7#gc7)T, i2 2 4#g©C, 

mi 7 8 7#S©A*3«i:tfSl 8 6 8#gCQCte, 
T 3E^J#-*I : 2 3 ^t6SE3?«T«, ftl^nc, T, 

[0 0 8 1 ] (2) cn^OfeS^fe^C, 
KcDNASUfiiLT^V-H (E^J#^ : 2 

4) t^-f -7-1 5.(EM« : 2 5) ©fi*#Jfot* 
TPyrobest DNA Polymerase (^rS^tt^) £J8l>TPCR 
£rx^ EJUS^ : 2 3TS$tl5aSE^J$tt5D 

N AfrJf £pCR-BluntII-T0P0 vector (Invitrogentt 30 

0 (InvitrogenttM) ICa^AL, Escherichia coli TOPI 
0/pCR-BluntII-rCLCAl l,fz 0 

co 0 8 2] mmw4 

clca 1 <DR&&inm-rzik&ta<D7>&v-=.>if 

h^il±&#fflfl§4* (SPOC-1) (American Journal o 
f Respiratory Cell and Molecular Biology, 14#, 14 
6H, 199630 ^96^7-y>/U-h (^ h > • 
X* +>7>&8!) tClxlO 4 cells/wellTSab 4 Bffl 

*g«4B@tC, 'J r:>t:^> 40 

(R&Dt±s) &i:zf* &mmm a, io&^ioomm) <d 

7— h^>~> (Wortmannin) (CALBIOCHEMttSl) 
SOU £Sfc24«flW**L&. ft*3, 7- h-7>- >£ 
8&SPbTt>ftlMlffl]!S£ri> h D-J^IL *fflJ&£PBS 
TiJfei^b, 50 m l/well<£> Lysis Buffer (QuantiGene Hig 
h Volume Kit, BayerttS!) £3JDA, 37t:T30»IBH»« 
L»BJI&*ig#Lfco #7tHl00/ilCOProbe Reagent (Qua 
ntiGene High Volume Kit, Bayerttfi!) SrSDATtf^u/ 
5^>^CckD«#Lfc», 100Ml**>y | J>yLT 
bDNA Capture Plate (QuantiGene High Volume Kit, Ba 50 



yerttSt) fcSRlDU 53t:Tl6-24fl#fHEJS3 -frfc. Was 
h Buffer (QuantiGene High Volume Kit, BayerttlH) 
T-yi/- NSr2HI8fe}*S&, 100Ml<£>Amplifer Working Re 
agent (QuantiGene High Volume Kit, BayerttSD 

46X:T2mmKfc£^tZo £<blZ, Wash Buffer 
V— V$:2m$i&'&. Label Working Reagent (QuantiGe 
ne High Volume Kit, Bayer£fcg[) 100 u 1/well^tfD 
b, 46T:T2^£j££it£;o 7° U— h $SIl:S LWas 
h BufferT^U— h&2lHlSfe}*«, Substrate Working R 
eagent (QuantiGene High Volume Kit, Bayer^tM) £ 1 
OOMl/welljRiDU 46t:TlP$fWKJS£ii-fc- 7>-h 

Lit. ^7 hCLCAl<O*S*tlt«lbT5S*S**^iii0 

t^OT, ss^aisftjsyfi'rsct^.to^v/ klcai 
hcLCAi $ n«3tes*it *i*jn-r a. is«$bi 

7 hCLCAl©Se3K**U»J"i"SClt***>* i 4. £^T, ± 
I57,^'J-->^^^^T, CLCAl<05e^£»S!Tr5{fc 

[0 0 8 3] 

B»£Jft [«, UttllkttltM («, 

£) , IfcftttJIglS. *ffc («, 

7WM=H3=JMft. 7£t»ft* iiteJMfc, IEJP 

tt**. «t8tt*%. <e»ttw*ife. jtivznttiijR. 

JUft. JtLVZIbttJUIi. BJ*K**t # ) 

Sttn^iA («, iittm^^, was, ixsA/tt«a«B 

atXlft, rtHtt*A«c£) , ««*«A, WBtttttk 

iiifettw^, w«s«tft^£] , ^ftttii^m, 71/ 

ft, Att#lft, lEJltt^ife, *«H£*jft. K: 
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«H£ffl*ffe, jfiL*Ztttt*& ttSttJUft, UJIB&tt 

SEQUENCE LISTING 
<110> Takeda Chemical Industries, Ltd. 
<120> New Protein, DNA and Use thereof 
<130> P02-0139 
<150> JP 2001-337864 
<151> 2001-11-02 
<3 50> JP 2001-380099 
<151> 2001-12-13 
<150> JP 2002-10035 
<151> 2002-01-18 
<160> 25 
<210> 1 
<211> 625 
<212> PRT 
<213> Rat 
<400> 1 

Tyr Gly Leu Cys Asn Leu Arg Ser Thr Trp Glu Val lie Gin Glu Ser 

5 10 15 

Glu Asp Phe Lys Gin Thr Thr Pro Met Thr Ala Gin Pro Pro Ala Pro 

20 25 30 

Thr Phe Ser Leu Leu Gin Thr Arg Gin Arg lie Val Cys Leu Val Leu 

35 40 45 

Asp Lys Ser Gly Ser Met Gin Ser Asp Asn Arg Leu Asn Arg Met Asn 

50 55 60 

Gin Ala Ser Arg Leu Phe Leu Leu Gin Thr Val Glu Gin Gly Ser Trp 
65 70 75 80 

Val Gly Met Val Thr Phe Asp Ser Thr Ala Tyr Val Gin Ser Glu Leu 

85 90 95 

Thr Gin Leu Asn Ser Gly Ala Asp Arg Asp Leu Leu lie Lys Arg Leu 

100 105 110 

Pro Thr Val Ala Ser Gly Gly Thr Ser He Cys Ser Gly Leu Gin Ala 

115 120 125 

Ala Phe Thr Ser He Lys Lys Lys Tyr Pro Thr Asp Gly Ala Glu lie 

130 135 140 

Val Leu Leu Thr Asp Gly Glu Asp Asn Thr lie Ser Ser Cys Phe Asp 
145 150 155 160 

Leu Val Lys Asn Ser Gly Ala He He His Thr Val Ala Leu Gly Pro 

165 370 175 

Ser Ala Ala Lys Glu Leu Glu Gin Leu Ser Lys Met Thr Gly Gly Leu 

180 185 190 

Gin Thr Tyr Ser Ser Asp Gin He Gin Asn Asn Gly Leu Val Asp Ala 

195 200 205 

Phe Ala Ala Leu Ser Ser Gly Asn Ala Ala He Ser Gin His Ser lie 
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ft. ftttJt*. «ttJMft. BE«4#&, &«gtt*£, tt 
[0 0 8 4] 
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64 



210 



215 



220 



Gin Leu Glu Ser Arg Gly Val Asn Leu Gin Asn Lys Gin Trp Met Asn 
225 230 235 240 

Gly Ser Val lie Val Asp Ser Thr Val Gly Lys Asp Thr Leu Phe Leu 

245 250 255 

Val Thr Trp Thr Thr Asn Ser Pro Ser He Phe lie Trp Asp Pro Ser 

260 265 270 

Gly Val Gin Gin Ser Gly Phe Val Leu Asp Thr Asn Thr Lys Val Ala 

275 280 285 

Tyr Leu Gin Val Pro Gly He Ala Lys Val Gly Phe Trp Lys Tyr Ser 

290 295 300 

He Gin Ala Ser Ser Gin Thr Leu Thr Leu Thr Val Thr Ser Arg Ala 
305 310 315 320 

Ala Ser Ala Thr Leu Pro Pro He Thr Val Thr Pro Val Val Asn Lys 

325 330 335 

Asn Thr Gly Lys Phe Pro Ser Pro Val Thr Val Tyr Ala Ser He Arg 

340 345 350 

Gin Gly Ala Ser Pro He Leu Arg Ala Ser Val Thr Ala Leu He Glu 

355 360 365 

Ser Val Asn Gly Lys Thr Val Thr Leu Glu Leu Leu Asp Asn Gly Ala 

370 375 380 

Gly Ala Asp Ala Thr Lys Asn Asp Gly Val Tyr Ser Arg Phe Phe Thr 
385 390 395 400 

Ala Phe Asp Ala Asn Gly Arg Tyr Ser He Lys He Trp Ala Leu Gly 

405 410 415 

Gly Val Thr Ala Asp Arg Gin Arg Met Ala Pro Gin Arg Asn Gly Val 

420 425 430 

Met Tyr lie Asp Gly Trp He Glu Asp Asp Gly Glu He Lys Met Asn 

435 440 445 

Pro Pro His Pro Glu Thr Gly Asn Val Gin Asp Ser Gin Val Cys Phe 

450 455 460 

Ser Arg Thr Ser Ser Gly Gly Ser Phe Val Ala Thr Asn Val Pro Ala 
465 470 475 480 

Ala Pro lie Pro Asp Leu Phe Pro Pro Cys Gin He Thr Asp Leu Lys 

485 490 495 

Ala Ser He Gin Gly Gin Asn Leu Val Asn Leu Thr Trp Thr Ala Pro 

500 505 510 

Gly Asp Asp Tyr Asp His Gly Arg Ala Ser Ser Tyr He He Arg He 

515 520 525 

Ser Thr Ser lie Val Asp Leu Arg Asn Asn Phe Ser Thr Ser Leu Glu 

530 535 540 

Val Asn Thr Thr Asp Leu He Pro Lys Glu Ala Ser Ser Glu Glu Met 
545 550 555 560 

Phe Glu Phe Glu Leu Asp Asn Ser Phe Gly Asn Gly Thr Asp Val Phe 

565 570 575 

He Ala He Gin Ala Val Asp Lys Ser Asn Leu Lys Ser Glu He Ser 

580 585 590 

Asn He Ala Arg Val Ser Leu Phe He Pro Ala Gin Glu Pro Pro Glu 

595 600 605 

Asp Ser Thr Pro Ser Tyr Pro Glu Val Ser He Asn Ser Thr lie Pro 
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65 



66 



610 



615 



620 



Gly 
625 

<210> 2 
<211> 1879 
<212> DNA 
<213> Rat 
<400> 2 

catatgggtt atgcaatctc cgaagcactt gggaagtcat ccaggaatct gaggacttca 60 

agcaaaccac tcccatgaca gcccagccac ccgcacccac cttctcactg ctgcaaacca 120 

gacaaagaat cgtgtgcctc gttcttgata agtccgggag catgcagagc gataaccgtc 180 

ttaaccgaat gaatcaggca agccggcttt tcctgctgca gaccgtggag cagggatcct 240 

gggtcgggat ggtgaccttc gacagtaccg cctatgtaca aagcgaactc acacagttaa 300 

acagtggtgc tgacagagac ctgctgatca agcgcttacc cacagtagct tcaggaggga 360 

cgtctatatg ctctgggctt caggcagcat ttacatcgat aaagaagaag tacccgacgg 420 

atggagctga aatcgtgctg ctgaccgacg gggaagataa caccattagc agctgctttg 480 

acctggtgaa gaacagtggg gccatcattc acacagtggc cctgggaccg tctgccgcta 540 

aagagcttga acagctgtcc aaaatgacag gaggcttgca aacgtattct tccgatcaga 600 

ttcagaacaa cggtcttgtt gatgctttcg cagctctctc ctcaggaaat gcagctatct 660 

ctcagcactc catccagctg gagagcagag gagttaatct ccagaataag cagtggatga 720 

atggctcagt gatcgtggac agcacagtgg ggaaggacac cttgtttctt gtcacctgga 780 

ctacgaattc tccttcaata tttatctggg atcccagtgg agtgcaacaa agtggttttg 840 

tactagacac caacaccaag gtggcctacc tccaagtccc aggcatagcc aaggttggct 900 

tttggaaata cagcattcaa gcgagctcac agactctcac tttgactgtc acctcccggg 960 

cagcaagcgc tacactgcct ccaattacag tgaccccagt agtgaataag aacacaggga 1020 

aattccccag ccctgtaacc gtgtatgcaa gcattcgcca aggagcctcg cctattctca 1080 

gggccagtgt cacagccctg attgaatctg tgaatggaaa aacagtaacc ctggaattac 1140 

tggataacgg agcaggtgcc gatgctacca agaatgatgg tgtctactca aggtttttta 1200 

cagcttttga tgcaaatggt agatacagca tcaaaatatg ggctctggga ggagttactg 1260 

cagacagaca gagaatggcc cctcagagga atggagtcat gtacatagat ggctggattg 1320 

aagacgacgg tgaaataaaa atgaatccac cacaccctga aactggtaat gttcaagaca 1380 

gccaagtgtg cttcagcagg acatcctcag ggggatcgtt tgtggccacc aacgtccccg 1440 

cagctcccat tcctgacctc tttccacctt gccaaatcac tgacctgaag gctagcattc 1500 

aagggcagaa ccttgtgaat ctgacgtgga cggctcctgg ggatgattac gaccacggga 1560 

gagcttccag ttacatcatc cgaataagca cgagtatcgt cgatctcaga aacaacttca 1620 

gcacctcact cgaagtgaac actaccgatc tcatccccaa ggaggccagc tccgaggaaa 1680 

tgtttgagtt tgaactggac aacagctttg gaaatggcac agatgtcttc attgctatcc 1740 

aggctgtgga taagtccaac ctgaaatcag aaatctccaa cattgcacgg gtgtctctgt 1800 

tcatccccgc tcaggagccg ccagaagact caactccttc ttatcccgaa gtcagcatca 1860 

acagcaccat tcctggcat 1879 
<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 3 

atgcaatctc cgaagcac 18 



<210> 4 



<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

atgccaggaa tggtgctgtt ga 
<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 5 

tggacrgctc ctggggatga 20 
<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

tcatccccag gagcygtcca 20 
<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 7 

gtgcaatgtt ggakatttct ga 22 
<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 8 

tggccttcgg acagcattta ca 22 
<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 9 

cctgagaata ggcgaggctc cttggcg 
<210> 10 
<211> 22 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 10 

tcaagcgagc tcacagactc tc 22 
<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 11 

aattggaggc agtgtagcgc 20 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Probe 
<400> 12 

tttgactgtc acctcccggg cag 23 
<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 

tgtcatggga gtggtttgct tg 22 
<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 14 

gtgcttcgga gattgcat 18 
<210> 15 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

aatacgactc actataggg 19 
<210> 16 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

caggaaacag ctatgac 17 
<210> 17 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

cgttggatga gggcttcatc ttctggc 
<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

aggctgtgga taagtccaac 20 
<210> 19 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 19 

ccatcctaat acgactcact atagggc 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 20 

actcactata gggctcgagc ggc 2 
<210> 21 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 21 

gttttcccag tcacgacgt 19 
<210> 22 
<211> 910 
<212> PRT 
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<213> Rat 
<400> 22 

Met Gly Ser Leu Lys Ser Pro Val Phe Leu Leu Val Leu Tyr Leu Leu 

5 10 15 

Glu Gly Val Leu Ser Asn Ser Leu lie Gin Leu Asn Asn Asn Gly Tyr 

20 25 30 

Glu Gly lie Val He Ala lie Asp His Asp Val Pro Glu Asp Glu Ala 

35 40 45 

Leu He Gin Arg He Lys Asp Met Val Thr Gin Ala Ser Pro Tyr Leu 

50 55 60 

Phe Glu Ala Thr Gly Lys Arg Phe Tyr Phe Lys Asn Val Ala He Leu 
65 ' 70 75 80 

He Pro Glu Asn Trp Asn Thr Lys Pro Glu Tyr Lys Arg Pro Lys Leu 

85 90 95 

Glu Thr Leu Lys Asn Ala Asp Val Leu Val Ser Thr Met Ser Pro He 

100 105 110 

Gly Asn Asp Glu Pro Tyr Thr Glu His He Gly Ala Cys Gly Glu Arg 

115 120 125 

Gly He Arg He His Leu Thr Pro Asp Phe Leu Ala Gly Lys Lys Gin 

130 135 140 

Thr Glu Tyr Gly Pro Gin Asp Arg Thr Phe Val His Glu Trp Ala His 
145 150 155 160 

Phe Arg Trp Gly Val Phe Asp Glu Tyr Asn Asn Asn Glu Lys Phe Tyr 

165 170 175 

Leu Ser Asn Gly Lys Pro Gin Ala Val Arg Cys Ser Ala Thr lie Thr 

180 185 190 

Gly Lys His Val Val Arg Arg Cys Gin Gly Gly Ser Cys Val Thr Asn 

195 200 205 

Gly Lys Cys Val He Asp Arg Val Thr Gly Leu Tyr Lys Asp Asn Cys 

210 215 220 

Val Phe He Pro Asp Lys Asn Gin Arg Glu Lys Ala Ser He Met Phe 
225 230 235 240 

Asn Gin Asn He Asn Ser Val Val Glu Phe Cys Thr Glu Lys Asn His 

245 250 255 

Asn Lys Glu Ala Pro Asn Ala Gin Asn Gin Arg Cys Asn Leu Arg Ser 

260 265 270 

Thr Trp Glu Val He Gin Glu Ser Glu Asp Phe Lys Gin Thr Thr Pro 

275 280 285 

Met Thr Ala Gin Pro Pro Ala Pro Thr Phe Ser Leu Leu Gin Thr Arg 

290 295 300 

Gin Arg He Val Cys Leu Val Leu Asp Lys Ser Gly Ser Met Gin Ser 
305 310 315 320 

Asp Asn Arg Leu Asn Arg Met Asn Gin Ala Ser Arg Leu Phe Leu Leu 

325 330 335 

Gin Thr Val Glu Gin Gly Ser Trp Val Gly Met Val Thr Phe Asp Ser 

340 345 350 

Thr Ala Tyr Val Gin Ser Glu Leu Thr Gin Leu Asn Ser Gly Ala Asp 

355 360 365 

Arg Asp Leu Leu He Lys Arg Leu Pro Thr Val Ala Ser Gly Gly Thr 
370 375 380 
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Ser lie Cys Ser Gly Leu Gin Ala Ala Phe Thr Ser He Lys Lys Lys 
385 390 395 400 

Tyr Pro Thr Asp Gly Ala Glu He Val Leu Leu Thr Asp Gly Glu Asp 

405 410 415 

Asn Thr He Ser Ser Cys Phe Asp Leu Val Lys Asn Ser Gly Ala He 

420 425 430 

He His Thr Val Ala Leu Gly Pro Ser Ala Ala Lys Glu Leu Glu Gin 

435 440 445 

Leu Ser Lys Met Thr Gly Gly Leu Gin Thr Tyr Ser Ser Asp Gin He 

450 455 460 

Gin Asn Asn Gly Leu Val Asp Ala Phe Ala Ala Leu Ser Ser Gly Asn 
465 470 475 480 

Ala Ala He Ser Gin His Ser He Gin Leu Glu Ser Arg Gly Val Asn 

485 490 495 

Leu Gin Asn Lys Gin Trp Met Asn Gly Ser Val He Val Asp Ser Thr 

500 505 510 

Val Gly Lys Asp Thr Leu Phe Leu Val Thr Trp Thr Thr Asn Ser Pro 

515 520 525 

Ser He Phe He Trp Asp Pro Ser Gly Val Gin Gin Ser Gly Phe Val 

530 535 540 

Leu Asp Thr Asn Thr Lys Val Ala Tyr Leu Gin Val Pro Gly He Ala 
545 550 555 560 

Lys Val Gly Phe Trp Lys Tyr Ser He Gin Ala Ser Ser Gin Thr Leu 

565 570 575 

Thr Leu Thr Val Thr Ser Arg Ala Ala Ser Ala Thr Leu Pro Pro He 

580 585 590 

Thr Val Thr Pro Val Val Asn Lys Asn Thr Gly Lys Phe Pro Ser Pro 

595 600 605 

Val Thr Val Tyr Ala Ser He Arg Gin Gly Ala Ser Pro He Leu Arg 

610 615 620 

Ala Ser Val Thr Ala Leu He Glu Ser Val Asn Gly Lys Thr Val Thr 
625 630 635 640 

Leu Glu Leu Leu Asp Asn Gly Ala Gly Ala Asp Ala Thr Lys Asn Asp 

645 650 655 

Gly Val Tyr Ser Arg Phe Phe Thr Ala Phe Asp Ala Asn Gly Arg Tyr 

660 665 670 

Ser He Lys He Trp Ala Leu Gly Gly Val Thr Ala Asp Arg Gin Arg 

675 680 685 

Met Ala Pro Gin Arg Asn Gly Val Met Tyr He Asp Gly Trp He Glu 

690 695 700 

Asp Asp Gly Glu He Lys Met Asn Pro Pro His Pro Glu Thr Gly Asn 
705 710 715 720 

Val Gin Asp Ser Gin Val Cys Phe Ser Arg Thr Ser Ser Gly Gly Ser 

725 730 735 

Phe Val Ala Thr Asn Val Pro Ala Ala Pro He Pro Asp Leu Phe Pro 

740 745 750 

Pro Cys Gin He Thr Asp Leu Lys Ala Ser He Gin Gly Gin Asn Leu 

755 760 765 

Val Asn Leu Thr Trp Thr Ala Pro Gly Asp Asp Tyr Asp His Gly Arg 
770 775 780 
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Ala Ser Ser Tyr lie He Arg He Ser Thr Ser lie Val Asp Leu Arg 
785 790 795 800 

Asn Asn Phe Ser Thr Ser Leu Glu Val Asn Thr Thr Asp Leu lie Pro 

805 810 815 

Lys Glu Ala Ser Ser Glu Glu Met Phe Glu Phe Glu Leu Asp Asn Ser 

820 825 830 

Phe Gly Asn Gly Thr Asp Val Phe lie Ala He Gin Ala Val Asp Lys 

835 840 845 

Ser Asn Leu Lys Ser Glu He Ser Asn lie Ala Arg Val Ser Leu Phe 

850 855 860 

He Pro Ala Gin Glu Pro Pro Glu Asp Ser Thr Pro Ser Tyr Pro Glu 
865 870 875 880 

Val Ser He Asn Ser Thr He. Pro Gly He His Val Leu Asn He Val 

885 890 895 

Trp Lys Trp Leu Gly Glu Met His Val Thr Leu Gly Leu His 
900 905 910 

<210> 23 
<211> 2730 
<212> DNA 
<213> Rat 
<400> 23 

atgggatctt tgaagagtcc tgtcttcctc ttggtcctct accttctgga aggggttctg 60 
agcaattccc tcatccagtt gaacaacaat ggctatgaag gcatcgtcat tgccatagac 120 
cacgatgtgc cagaagatga agccctcatc caacggataa aggacatggt gactcaggcc 180 
tctccatacc tgtttgaagc tacagggaaa agattttact tcaaaaatgt tgccattttg 240 
attcctgaga attggaacac aaaacctgaa tataagaggc caaaacttga aaccttaaaa 300 
aatgctgatg tccttgtgtc aacaatgagc cccataggta atgatgagcc ctacaccgag 360 
cacataggag catgtggaga aagggggatc aggattcacc tgactcctga cttcttagca 420 
ggaaagaagc agactgagta tggcccacaa gacaggacgt ttgttcatga gtgggctcac 480 
ttccgatggg gggtgtttga cgagtacaac aacaacgaga agttctactt gtccaacgga 540 
aagccccagg cagtaagatg ttcggcaacc attaccggta aacatgtagt tcgtcggtgc 600 
ca ggg a gg ca gttgcgtcac taacggaaag tgcgtaatcg acagagtaac gggactgtat 660 
aaagataact gtgtattcat accagataaa aaccagagag agaaggcgtc catcatgttt 720 
aaccaaaata tcaactctgt ggttgaattc tgtacagaaa aaaatcacaa taaagaagcc 780 
cccaatgccc aaaaccaacg atgcaacctc cgaagcactt gggaagtcat ccaggaatct 840 
gaggacttca agcaaaccac tcccatgaca gcccagccac ccgcacccac cttctcactg 900 
ctgcaaacca gacaaagaat cgtgtgcctc gttcttgata agtccgggag catgcagagc 960 
gataaccgtc ttaaccgaat gaatcaggca agccggcttt tcctgctgca gactgtggag 1020 
cagggatcct gggtcgggat ggtgaccttc gacagtaccg cctatgtaca aagcgaactc 1080 
acacagttaa acagtggtgc tgacagagac ctgctgatca agcgcttacc cacagtagct 1140 
tcaggaggga cgtctatatg ctctgggctt caggcagcat ttacatcgat aaagaagaag 1200 
tacccgacgg atggagctga aatcgtgctg ctgaccgacg gggaagataa caccattagc 1260 
agctgctttg acctggtgaa gaacagtggg gccatcattc acacagtggc cctgggaccg 1320 
tctgccgcta aagagcttga acagctgtcc aaaatgacag gaggcttgca aacgtattct 1380 
tccgatcaga ttcagaacaa cggtcttgtt gatgctttcg cagctctctc ctcaggaaat 1440 
gcagctatct ctcagcactc catccagctg gagagcagag gagttaatct ccagaataag 1500 
cagtggatga atggctcagt gatcgtggac agcacagtgg ggaaggacac cttgtttctt 1560 
gtcacctgga ctacgaattc tccttcaata tttatctggg atcccagtgg agtgcaacaa 1620 
agtggttttg tactagacac caacaccaag gtggcctacc tccaagtccc aggcatagcc 1680 
aaggttggct tttggaaata cagcattcaa gcgagctcac agactctcac tttgactgtc 1740 
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acctcccggg cagcaagcgc tacactgcct ccaattacag tgaccccagt agtgaataag 1800 
aacacaggga aattccccag ccctgtaacc gtgtatgcaa gcattcgcca aggagcctcg 1860 
cctattctca gggccagtgt cacagccctg attgaatctg tgaatggaaa aacagtaacc 1920 
ctggaattac tggataacgg agcaggtgcc gatgctacca agaatgatgg tgtctactca 1980 
aggtttttta cagcttttga tgcaaatggt agatacagca tcaaaatatg ggctctggga 2040 
ggagttactg cagacagaca gagaatggcc cctcagagga atggagtcat gtacatagat 2100 
ggctggattg aagacgacgg tgaaataaaa atgaatccac cacaccctga aactggtaat 2160 
gttcaagaca gccaagtgtg cttcagcagg acatcctcag ggggatcgtt tgtggccacc 2220 
aacgtccccg cagctcccat tcctgacctc tttccacctt gccaaatcac tgacctgaag 2280 
gctagcattc aagggcagaa ccttgtgaat ctgacgtgga cggctcctgg ggatgattac 2340 
gaccacggga gagcttccag ttacatcatc cgaataagca cgagtatcgt cgatctcaga 2400 
aacaacttca gcacctcact cgaagtgaac actaccgatc tcatccccaa ggaggccagc 2460 
tccgaggaaa tgtttgagtt tgaactggac aacagctttg gaaatggcac agatgtcttc 2520 
attgctatcc aggctgtgga taagtccaac ctgaaatcag aaatctccaa cattgcccgg 2580 
gtgtctctgt tcatccccgc tcaggagccg ccagaagact caactccttc ttatcccgaa 2640 
gtcagcatca acagcacgat tcctggcatc cacgtgctga atatagtgtg gaagtggcta 2700 
ggggaaatgc atgtgacact aggtttgcac 2730 
<210> 24 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 24 

gggaaagctg aagatgggat ctttg 25 
<210> 25 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 25 

ttttacagct tcacgtgtta ctacatc 27 
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25 




100*/M 10#M 



1/iM 
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F I 



C07K 


16/18 


C 1 2N 


1/15 




C 1 2 N 


1/15 




1/19 






1/19 




1/21 






1/21 


C 1 2 P 


21/02 


C 




5/10 


C 1 2 Q 


1/02 




C 1 2 P 


21/02 




1/68 


A 


C 1 2 Q 


1/02 


G 0 1 N 


33/15 


Z 




1/68 




33/50 


Z 


G 0 1 N 


33/15 


C 1 2N 


15/00 


ZNAA 




33/50 




5/00 


A 



T-7J-K (##) 
4 C 0 8 4 
4H 0 4 5 
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F^ — A(##) 2G045 AA34 AA35 BB14 CB01 CB17 

DA 13 DA36 FB02 FB03 FB05 

FB13 GC15 
4B024 AA01 AA11 BA61 CA04 DA06 

HA08 HA11 
4B063 QA01 QA18 QQ08 QQ53 QQ61 

QR32 QR42 QR50 QR55 QR72 

QR77 QS34 
4B064 AG01 AG26 CA02 CA05 CA10 

CA11 CA19 CA20 CC24 DA01 

DA13 

4B065 AA01X AA57X AA87X AA91Y 
AB01 AB02 BA01 BA08 CA24 
CA44 CA46 
4C084 AA17 ZA592 ZA602 
4H045 AA10 AA11 AA20 AA30 BA09 
CA40 DA75 EA20 EA50 FA74 



